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PREFACE

In writing this book the author has steadily kept before him two main considera-

tions: first and chiefly, he has remembered that the book must be suited for use in

the family and household, and that probably it will often be in the hands of those so

situated that medical aid will be remote, and perhaps, in many cases, practically un-

attainable. It is, therefore, written in the simplest possible language, and includes

full information on the conditions of health, and on the ordinary means, as regards

food, clothing, exercise, &c., by which health may be maintained in the infant as well

as in the full-grown person. Diseases to which young and old are liable have been con-

sidered more fully than is usual in a popular work; and not only have those simple

ailments been explained, which domestic remedies may easily overcome, but also

more serious affections, commonly considered beyond the treatment of the unskilled

person. Even in the case of diseases so grave that only an experienced and thoroughly

skilled man may undertake their treatment with good hope of success, an effort has

been made to give such explanations as may enable their serious character to be

appreciated in circumstances where qualified help is not attainable; and to make such

suggestions of simple means of dealing with them as may have the effect of alleviating

the condition of the sufferer.

The second consideration which has guided the preparation of the work is that,

more and more, people are becoming desirous of knowing something of the nature and
working of the wonderful machine they possess in their body, and that, less and less,

are the facts on which the practice of medicine is based being considered a secret

science, the knowledge of which is to be held by the few. Information regarding the

structure of the human body and all its activities is now eagerly sought after; and it

is generally recognized that accurate and trustworthy information of this kind, widely
spread, will have a beneficial effect on the public health. Indeed the majority of

physicians now prefer to deal with patients to whom they can explain the character of

their ailments, in the hope of being intelligently aided in their treatment. Moreover,
the author is profoundly convinced that the more fully people appreciate the vast
complexity of the human machine and the marvellous fineness of the adjustment of
its parts, the more fully they realize the varieties and intricacies of disease, and the
difficult character of the problems the physician and surgeon have dail}" to face, so
much the more quickly will the public be delivered from the snares of the uneducated
charlatan who trades on the ignorance of his victims, and by so much the more Avill

the truly educated and conscientious physician be held in respect.

The first division of the book treats of the Human Body in Health, and the various
changes produced by disease. This part has been divided into sections, each section
being devoted to one set of organs. For example the bones and joints are considered
in one section, the nervous system in another, the digestive organs in a third, and so
on. The first half of each section (A) describes the particular organs in their healthy
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condition, and the second half (B) discusses the diseases to which they are liable. By
this method the healthy and diseased states of each part of the body are placed in

relationship to and mutually explain one another. Moreover, the various parts of the

human body having been considered in proper order, anyone, reading merely for

general information and not for any immediate practical purpose, may obtain as full

and connected an account of the whole body, and of its working in health, as may be

derived from a text-book of physiology.

The second division of the book is devoted to Hygiene, or the conditions of health

as regards food, drink, clothing, exercise, &c., and the rules to be observed for the

promotion of health, both of individuals and communities. Details are given of the

requirements of a healthy house, in its construction, ventilation, water-supply, drain-

age, &c. In each case the means of discovering anything detrimental to health is

explained, and the nature of the remedy jiointed out.

In the third portion of the work some space is devoted to explain the nature and

mode of action of Drugs and other remedial agents
;
drugs being here classified accord-

ing to their varying actions on the human system. But this part includes more than

mere drugs. Many of the modern methods of dealing with disease are far removed

from the mere administration of a pill or the mixing of a potion. Electricity is daily

proving itself to be as valuable an agent in medicine as it is in commerce, and some of

the uses now made of it are indicated. Massage, or medical rubbing, another new and

formidable antagonist to ill-health, also finds a place.

In the fourth portion of the book methods of dealing with Accidents and Emer-

gencies are noted, and various ailments requiring surgical treatment that could not

well be placed in the first division. Finally there will be found a chapter on Sick-

nursing, containing a few recipes for Sick-room Cookery, and brief notices of some of

the commoner medical and surgical appliances.

For convenience of reference the main technical terms employed have been

collected in a Glossary, and their meaning briefly indicated. These explanations are

not to be taken as definitions. References have been inserted to the pages where full

explanations are to be obtained.

J. M‘G.-R.



Preface to the Second Edition.

This work has met with a remarkable degree of acceptance at the hands of the

English-speaking people. The author has been gratified by receiving testimony to

its usefulness from remote quarters of the Earth
;
and he has gladly assented to the

desire of the publishers to consider whether any changes or additions could usefully

be made to assist it still further to meet the wants not only of our people at home,

but of the multitudes whom the limitations of our island or other causes annually

compel to wander into unfrequented portions of the world.

To simplify and illustrate the text a large number of plates and numerous new

woodcuts have been added. In particular there have been added two plates with

movable parts to show, in an absolutely clear manner, the situation of the various

organs of the chest and abdomen. Very great care has been bestowed on these j)lates

to secure their anatomical accuracjq and they will be found to make a most valuable

addition to the work.

The author has also taken the opportunity to revise the text. Several of the

sections have been entirely rewritten to keep them in line with recent additions to

our scientific knowledge. In proof of this, reference need be made only to the section

on the nervous system and to the addition on the bath treatment of chronic diseases

of the heart.

These changes and additions have meant to author and publishers the expenditure

of much time and trouble, which they hope will be accepted as the evidence of their

appreciation of the recognition so widely accorded to the Avork.

J. M‘G.-E.
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GENERAL INTRODUCTION
By

Professor M'KENDRICK, m.d., ll.d., f.r.s.

I
T is the object of this treatise to give such an account of diseases and of their

remedies as can be readily understood by persons of ordinary education, and

the author has attempted to accomplish this without the sacrifice of scientific

accuracy. A simple statement of fact, and a clear exposition of fundamental prin-

ciples, are perfectly compatible with a scientific treatment of any branch of learning.

No doubt, certain sciences require for the statement of details the use of a language

to a large extent their own, but the general conclusions even of such sciences

can always be expressed in simple and familiar terms. It is a well-known fact that

a master in science, he who has a comprehensive grasp both of the facts and of the

principles of the science, is more likely to express himself in lucid and intelligible

language than the tyro who possesses only a superficial knowledge of his subject.

The gift of popular exposition—using the term popular in the best sense—is not

necessarily associated with narrow knowledge and shallow thinking, but is often

found in the man whose knowledge is wide and varied, and who is thoroughly

conversant with the most profound problems of the science he expounds. A perusal

of this work will, I believe, justify these statements.

Medicine, in the broad meaning of the term, embraces a wide range of

scientific knowledge. It deals with the facts of disease, with the remedies appro-

priate to various diseases, with the results of accident or injury to the human body,

with the causes that affect the origin and spread of diseases, and with the general

laws that regulate the health of individuals and the health of communities.

Primarily, it may be conveniently divided into external medicine, or surgery, and

internal medicine, or medicine proper; that is to say, the diseases affecting the

outer frame visible to the eye are relegated to the care of the surgeon, while those

that affect the internal organs belong to the province of the physician. Another

great department related to these two, is obstetric medicine, or midwifery, dealing

with the natural process of child-bearing and with the diseases peculiar to women.

Closely connected with this is the department that comprehends the diseases

of children. Finally, there are departments dealing with special organs, such as

those relating to diseases of the eye, diseases of the ear, diseases of the throat,

diseases of the skin, &c. &c., each of which occupies its own domain of knowledge,

and is represented by highly-trained specialists

?l b
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Medicine, however, is not only a department of science comprehending an

immense number of facts, nor is it merely a statement of general principles, but it

is an art in which practical skill is brought to bear on the detection and the treat-

ment of disease. This is, of course, the aspect of medicine which is of practical

importance to the great majority of persons. When a man is suffering from a

disease or from the effects of an injury, he desires to be relieved of pain, to have

the disease cured, or to have the injury properly treated by the surgeon, and the

scientific aspects of medicine or of surgery are of no great importance to the

patient; indeed, he may be of opinion that the less he knows of such matters the

better. A great deal can be said in justification of this frame of mind, which is

not peculiar to the ignorant, but is to be met with also among the learned, and even

in members of the medical profession. It is often ai'gued that in the' province

of medicine, if in any, the trite maxim holds good, that a little knowledge is

dangerous, more dangerous some would say than no knowledge at all; that a man

can no more be expected to be in any sense his own doctor than he can hope to

be successfully his own lawyer; and that the knowledge required by a doctor for

the successful exercise of his profession is of such a technical kind that a person

of ordinary education can scarcely hope to comprehend it. Surely, it may be

said, if the training of a medical man is so elaborate and costlj", involving

four or five years of study in the class-room, the laboratory, and the hospital,

it is not to be expected that outsiders can acquire by a little reading any

knowledge of medicine that will be of service to them in daily life. It may

be at once conceded that, as regards the more complex diseases, there is some

truth in this argument; but, at the same time, when applied to medicine in

general, it arises from a partial and imperfect view of the question, and it is

an opinion rapidly disappearing before the march of intellectual progress. Medi-

cine is neither more nor less than a branch of natural science. Its facts are of

the same nature, and are as easy of comprehension as those of chemistry or physics,

or botany or geography. It contains no secrets, no occult mysteries to be divulged

only to the initiated; and those who practise it lay no claim to any knowledge but

that which may be acquired by observation and patient study. The science of

medicine is simply the application of common sense to the explanation of the facts

of disease. It is the attempt to see things as they really are, without any glamour

of the mystery that is always associated with imperfect knowledge. Such a work

as the present, therefore, will not only guide the reader to the diagnosis and the

treatment of the simpler forms of disease, and be of great service in circum-

stances where it is impossible to obtain skilled medical aid, but it will also diffuse

intelligent ideas regarding the nature and treatment of the more serious diseases

where medical aid is necessary. The physician is not unfrequently thwarted in

his efforts, by the ignorance or erroneous views of patients and of their attendants.
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Hence an acquisition of the information contained in the following pages, by

raising the level of general intelligence, cannot fail in being of the greatest

practical service.

Much of the misunderstanding that prevails in the minds of even thoughtful

people regarding medicine has arisen from an erroneous view of the nature of

disease, and of how much treatment may be expected to accomplish; and not a

little quackery, and an inclination to have faith in the nostrums of quacks, can be

traced to the same cause. In common with other phenomena, diseases were at first

invariably traced to supernatural causes. They were held to be proofs of the direct

agency of unseen beings, or of an unseen being. Such a view, of course, associated

the treatment of diseases with the special ministers of these unseen powers, and the

disease, supposed to be due to the influence of demons or malignant spirits, was

exorcised by ceremonies, often of a cruel character, and by prayers and adjurations.

In course of time it was gradually recognized that diseases were natural phenomena,

but they were then endowed with a personality, and the disease was held to be a

principle or entity distinct from its effects. It has required centuries to eradicate

this notion from the minds of even the learned, while it still holds its ground, especi-

ally among the unlearned, in the thoughts and language of everyday life. Thus the

bronchitis, the measles, the cancer, the erysipelas, are still, to many, things, agencies,

entities, that have a real existence, abounding here and there, and ready to pounce

on the unfortunate being who comes under their malign influence. It followed from

this view, that if these diseases are things that somehow get into the body, they

must be driven out by strong and urgent measures. The enemy must be com-

pelled to evacuate the citadel of life, even although the citadel itself should be

destroyed in the process. Hence the application of violent remedies—bleeding,

blistering, purging, &c.—that not unfrequently sapped the very foundations of

vitality.

A more rational view now prevails among educated persons, and there can be

no doubt that such a treatise as the present will implant and confirm it among those

who, by education and habits of thought, are still disposed to entertain the older

notions. It is to be regretted, however, that even among intelligent persons the

old erroneous views are still to be met with, and nothing is more surprising to a

medical man than to find, as he frequently does, a man of strong practical common
sense, a man of wide information and shrewd in the ways of the world, a prey to

illiterate quacks who impose on his credulity by professing their readiness to give

him a specific potion for every ailment and a balm for every sore. Such a man
craves for a specific remedy. He has a notion that the disease from which he

suffers is a thing for which there must be a specific remedy—not a remedy merely

for a symptom, not something that will only relieve pain or promote healing, but

something that will actually cure the disease. Such views have also led to the
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adoption of various systems of treatment. One school holds that only vegetable

remedies are appropriate to the treatment of disease, taking a narrow view of the

opinions of the old friar who thus soliloquizes;

—

“ I must up-fill this osier-cage of ours

With baleful weeds, and precious-juiced flowers.

• • • • • •

Many for many virtues excellent,

None but for some, and yet all different.

O mickle is the powerful grace that lies

In herbs, plants, stones, and their true qualities

:

Within the infant rind of this small flower

Poison hath residence, and medicine power
;

For this, being smelt, with that part cheers each part

;

Being tasted, slays all senses with the heart.”

—Romeo and Juliet, act ii. scene 3.

Another school upholds the virtues of the bath in one or other of its forms, as

a universal panacea for all human ills. A third maintains the universal application

of the homeopathic principle of similia similibus curantur” “similars are cured by

similars”—that is to say, diseases are cured by substances having, in small doses,

an action on the body similar to that of the disease: so that one may treat

diseases by a series of fixed and specific formulae, all depending on this single

principle. Finally, even in orthodox medical circles, there is far too strong a

disposition to attribute success in treatment, to the virtues of particular drugs,

and some would even assert that ordinary practitioners of medicine, or, as they

are sometimes termed, allopaths, simply act on a principle contrary to that of

homeopathy, namely, that diseases are cured by contraries, that is, by remedies

having an action on the body the reverse of that of the disease.

All these extreme and erroneous opinions depend on a mistaken view of the

true nature of disease. Disease is the condition parallel to that of health. Now,

health is the condition brought about by the natural performance of all the functions

of the body, and anything that interferes with the due performance of any one of

these functions is a cause of disease. If we represented health by a straight line,

disease is a deflexion or bending away of this line. To vary the figure, if we

suppose a complicated mechanism like a watch, working efficiently so as to keep

accurate time, and with no perceptible disturbance of the play of its various wheels

and pinions and chain and spring, we might say that was a condition of perfect

health; but if we suppose the watch losing time from too great friction, or from

the spring being too weak, or from the teeth of the pinions being worn or broken,

then we might call that condition one of disease. This is of course an imperfect

analogy, because the human body is infinitely more complicated than a watch; but

it is a correct analogy. Anything that interferes with the free and healthy action of



GENERAL INTRODUCTION. XXIX

the parts of the body, especially as regards its minute parts—parts to be seen only

with the microscope, produces a state of disease, and the symptoms of the distur-

bance manifest the disease. Thus various diseases are caused by the entrance into

the body of living germs which grow and multiply in the blood and tissues, and

interfere with the healthy action of the various organs. Such germs, by their

presence, cause disturbances that are shown by the symptoms of such diseases as

scarlet fever, hooping-cough, erysipelas, &c. Thus there is the high temperature,

the congestion and pain in the throat, the eruption on the skin, and such symptoms

as headache, sickness, delirium, due to interference with the functions of the

nervous system. But the germs are not the disease, but the cause of the disease.

By the disease we mean the general phenomena seen in the body and experienced

in the sensations of the patient. Again, take any disease of the nervous system.

A man is stricken with an apoplexy, and we find he has lost the power of one side

of his body. This is not due to something that has entered the body from the

outside, but to the breaking down of a certain part of his nervous system. The

long strain of years of labour has led to changes in the tissues forming his blood-

vessels and his brain, and these changes have been slowly taking place for years

before the structure gave way. Thus the disease in this case is due to changes in

tissues, and these changes in time cause a part of the bodily mechanism to give

way, with the result of the production of the paralysis and of other signs and

symptoms. It is clear, therefore, that no specific remedies can be applied to such

diseases, and that there is no principle like that of similia similibus curantur of

universal application.

The true physician has no specific to suggest. His object is to restore as far as

possible the conditions of healthy action; to remo'vey if he can, the causes of the disease;

to relieve pain; and to control symptoms so as to direct them toward recovery.

The true physician does not say: “ Here is an infallible specific for scarlet

fever;” but he moderates the fever by encouraging the action of the skin, he

relieves as far as possible the pain and swelling in the throat, he moderates the

action of the heart by the skilful use of remedies that restrain the bounding pulse,

and he watches for and averts the complications of disorder of the kidneys that

may occur, especially during the convalescence of the patient. Again, in the treat-

ment of inflammation of the lungs, he does not profess to have a heroic treatment,

such as that of profuse blood-letting, as a sure method of cutting short the disease;

but he watches the symptoms, favours expectoration, moderates the pulse, and

above all, supports the patient’s strength by the skilful use of nutritive fluids or

stimulants. Lastly, the surgeon of the present day has no remedy for cancer. He
recognizes that its remarkable characteristic is rapidity of growth, so that it

invades neighbouring organs, and that it often breaks down the general health by
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incessant pain. Hence he advises early removal by the knife, the relief of suffering

by the careful use of anodynes, and the support of the general health by nutritive

and easily-digested food. These illustrations show the present stand-point of a

rational physician or surgeon, and they are to be commended to the attention of

intelligent members of the general public.

The method of this book illustrates the rational view of disease and of treat-

ment that I have endeavoured to explain. If disease is merely a disturbance of

the natural functions of the body, it folloAvs that an intelligent knowledge of these

functions must first be attained. This leads to a discussion of the structure of the

body and of the functions of its various tissues and organs, or, in other words,

there must be a basis of anatomical and physiological knowledge. Next comes the

pathology, as it is termed, of the disease, that is to say, the nature of diseased

processes as distinguished from those occurring in health, and here the author, in

many places, illustrates the well-known fact that many diseased processes are only

modifications of natural processes. Many diseases are abnormal examples of healthy

processes, processes occurring at the wrong time, in the wrong place, or to too great

or too little an extent. After a careful description of the general symptoms of the

disease by which it may be detected and discriminated from other diseases, the nature

of remedies must next be discussed. The author here applies the important principle

that the physiological action of drugs is the guide to their action in disease, that is

to say, we must first determine what is the action of the drug in health, upon the

heart, circulation, respiration, brain, &c., before we can rationally employ it in the

treatment of disease. At the same time, it must not be forgotten that it is just

this department of medicine which is wanting in precision and which requires much

extension. Many remedies are still employed because they have been found by

experience to be useful, without any theory as to their mode of action. The author

has made skilful use of such remedies, indicating the empirical facts that show

their value.

There is no doubt a large amount of scepticism regarding the value of medi-

cines, more especially in the medical profession itself. This arises from the

difficulty often experienced of ascertaining with accuracy whether or not the

apparent cure has been the result of the action of a particular drug. ISIany

elements may contribute to a patient’s recovery in addition to the special action of

the medicines given by the physician. Diet, rest, careful nursing, cleanliness, the

natural constitution of the patient, and his mental condition all exert an influence,

and the recovery is the outcome of a number of conditions. With this knowledge,

an honest physician often hesitates in giving the credit to the drugs employed. At

the same time, experience has abundantly shown that drugs, judiciously used,

are often of great value, and at all events materially contribute to the causes of

recovery; and we may reasonably expect that as knowledge of their action on the
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body in health and in disease advances, the physician will be furnished with more

and more trustworthy substances by which he can aid in the recovery of his patient.

These views also jioint to the immense importance of regimen and diet in the treat*

ment of disease.

The author has treated very fully the general conditions of personal and

public hygiene, and he has discussed in the light of modern researches the

influence of minute living organisms in the production of disease. Probably there

is no chapter in modern medicine of greater importance than this, in which many

diseases have been traced to the action of minute germs, microscopic organisms,

which, finding their way into the blood and tissues, set up changes therein that are

often incompatible with life. The life history of such organisms in connection with

the phenomena of fermentation and putrefaction has in recent years been carefully

investigated, and the author has skilfully placed the results before his readers. It

is not too much to say that whilst we may be alarmed by the thought that many

virulent diseases are thus caused by invisible foes, the outlook is very hopeful,

because a knowledge of the habits, mode of development, and general life history

of these minute organisms will guide the sanitary physician towards the adoj^tion

of measures by which outbreaks of such diseases may become almost impossible.

The author explains, in a separate introduction, how the stores of information

in this book may be made practically available. My belief is, that while it incul-

cates the employment in all serious cases of medical assistance when that can be

procured, and while it lends no countenance to anyone arrogating to himself the

duties of the skilful physician or surgeon, it presents a fair and intelligible view of

medical science, and cannot fail in diffusing valuable information regarding one of

the most important departments of knowledge. A careful perusal of these pages

will not puff up anyone with vain conceit, but will rather lead him to ciothe

himself with the garb of humility and to maintain an attitude of reverence in the

presence of the vast body of knowledge laid before him. All that extensive know-

ledge and a singular faculty of lucid description can do to make the work interesting

and instructive has been accomplished by its author.

JOHN G. M‘KENDRICK.





The Household Physician

PART I.

THE HUMAN BODY; ITS VAEIOUS TISSUES AND OEGANS, CONSIDEEED AS TO

THEIE STEUCTUEE AND FUNCTIONS,

(1.) IN THE STATE OF HEALTH AND (2.) AS ALTEEED BY DISEASE.

INTRODUCTION.
Health : Its Conditions.

Disease: Its Kinds—Organic and Functional; Congenital; General or Constitutional and Local
;
Zymotic

—

Epidemic, Endemic, Sporadic—Hereditary and Acquired ;
Acute, Subacute, and Chronic.

Its Cawses—Predisposing : Age ;
Sex

;
Surroundings ;

Occupation and Habits
;
Heredity ;

Previous

Disease—Exciting: Mechanical; Chemical; Vital.

Its Detection—Subjective and Objective Symptoms ; General and Special Examination of the Body;

Diagnosis and Prognosis.

Its rreutment—General and Special; Preventive, Palliative, Specific, and Expectant.

The human body in health may very well be

compared to a steam-engine in thorough work-

ing order. Such an engine is made up of a

great many different parts, each of them of good

material, well made, and each part accurately

fitted into its proper place. The furnace is sup-

plied with its due quantity of coal, the boilerwith

its due quantity of water; and steam is produced

in proper quantity to drive the engine. Now
the result of the orderly and harmonious action

of all the parts is that, as soon as the motive

power is apjTied, the engine is propelled along

the road, regularly, and smoothly, and speedily.

It is not sufficient, however, tliat the engine

should start in good order, it must be main-

tained in good order. This is the work of the

engineer, whose business it is not only to drive

the engine, but also to take care that nothing

is permitted to interfere with it, that the boiler

is kept clean and duly replenished with water,

that the smoke has free vent, and that the

ashes, or whatever would choke the furnace, are

regularly got rid of, and in every other way to

keep it bright and clean. This is a picture of

the human body in health. It, too, is a machine
made up of many different parts or organs, as

they are here called, bones and muscles, heart

and lungs, liver and stomach, brain and nerves,

and so on. These parts must be Avell made;
tliere must be no flaw or defect in their struc-

ture. It, too, has its driving force, or motive
n

power, obtained from the food which has been

digested by the stomach and bowels and passed

into the blood. Here also each organ, or part

of the body, ought to work in union and har-

mony with every other part. The human ma-

chine likewise produces its waste materials, and

these, like the smoke and ashes of the steam-

engine, must be regularly got rid of. Thus the

comparison of the living human body to the

working steam-engine enables us to see that for

health there are, generally speaking, three things

necessary, viz.:

I. The different parts of the body must be

without defect, each organ must have its struc-

ture ])erfect; and the different organs must work

harmoniously together.

II. The motive jmwer must be regularly

maintained; that is, the body must be properly

nourished.

III. All waste materials produced by the

work of the body must be regularly expelled

from it, else they will collect in the blood and so

interfere with the healthy condition of the body.

Now let us see more exactly what these con-

ditions of health mean.

I. While perfect structure of every j^art is

the first condition of health, there are certain

imperfections that may exist, and yet it is not

possible to say that disease is present. Thus a

man may have lost a limb or an eye, or be deaf

on one side, and yet be perfectly healthy. Or
1
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lie may, at one time, have had disease of the

lungs which has been cui’ed, but has left in the

lung some change in its structure, yet he may
be quite healthy; and so of other organs.

II. The second condition includes a great

deal more than, at first sight, is apparent. It

means, first of all, that the jierson must have a

proper quantity of food, and food of the right

sort. The food must be acted on in a certain

way by the stomach, bowels, liver, and other

digestive organs, so that the nourishing portion

is separated from it and is prepared for admis-

sion into the blood. So ]irepared it must gain

entrance into the blood and form part of it. The
blood is thus a nourishing fluid, which must be

distributed through every part of the body,

each part getting a sufficient amount of it. For

this purpose a series of vessels is necessary to

act as channels along which this fluid nourish-

ment is to be driven, and there must be some
kind of apparatus to drive it along to the re-

motest parts of the body. This duty is per-

formed by the blood-vessels and heart, the heart

acting as the force-pump in the circulation of

the fluid. Finally, the blood being sent through

the whole body, each organ, and each little par-

ticle forming the organ, must be able, when
the blood is brought to it, to select from it what

it needs for its continued life, and growth, and

action. So that the blood is a nourishing stream

flowdng through every portion of the body, and

so thoroughly distributed that not the smallest

particle of which the body is composed can fail

to get its share, or fail to find what it requires.

Under this second condition, therefore, is in-

cluded food, digestion, the process of blood

making, the circulation of the blood by the

heart and blood-vessels, and nutrition proper,

or the nourishment of the particles of which the

various organs are composed.

III. But the blood is more than a nourishing

stream. When a muscle works—when it con-

tracts—it uses up a certain amount of its sub-

stance, and other substances are produced which

would do harm if allowed to remain in the

muscle—waste products. These waste products

are continually being produced by every action

of the body—the beating of the heart, the

movements of breathing, the activity of the

brain; and so the wa.ste materials of the whole

body are of considerable amount. These are all

poured into the blood, and it becomes therefore

a drainage system also. By this means it is

made impure, and if circulated in this state be-

comes unfit for nourishment. It must, there-

fore, be purified. There are, accordingly, a set

of organs set apart for tlie j^urpose of continu-

ally removing these waste materials and casting

them out of the body. Thus the lungs remove

fi’om the blood and expel one waste substance

in particular— carbonic acid gas, the kidneys re-

move others, and the skin takes its share in

purifying. This is called a process of excretion,

or removing from the blood substances which

are afterwards to be cast out of the body. Be-

sides this, certain ])arts of the food, which- after

digestion remain as unnecessary for the blood

or of no value for it, must also be expelled, and

are passed out from the bowels. This tliird condi-

tion, then, includes respiration, excretion by

the lungs, kidneys, skin, bowels, &c.

The conditions of health thus imply good

structure of the body, proper food, diges-

tion, blood making, blood circulation, nour-

ishment of the tissues of the body, and puri-

fication of the blood by the means last men-

tioned. All these difterent processes ought also

to be properly regulated and controlled, and

this duty is performed by the nervous system.

While over and above all there is the man him-

self, who ought to be to his own body what the

engineer is to his engine, who, if he has a perfect

machine in his possession, may keep it so with at-

tention and care, but who may sjooil the best pos-

sible by mismanagement, carelessness, or abuse.

To complete the comparison between the

steam-engine and the body, it has been noticed

thattheengine in thoi'ough orderworks smoothly.

It seems to the engineer to glide along; he is

hardly aware of its movement, so perfect is its

working. So it is with the human body in

health. The man hardly knows his heart is

beating; he bi'eathes without effort. So perfect

is his digestion he hardly knows he has a

stomach. All the needful activities of the body

go on without his interference, almost without

his knowledge
;

in fact, he is almost uncon-

scious of their existence. But as soon as some-

thing is wrong, then, as a rule, he becomes some-

how aware of it; the beating of his heart op-

presses him
;
pain tells him where his stomach

lies
;
his brain seems on fire. In some way he

becomes conscious of the actions within him.

Health then consists in the perfection of the

different organs of the body, and in their regu-

lar, harmonious, and unconscious working.

If we remember these conditions of health it

will be seen how easily and in how many ways

disease may arise. Look at the second condi-

tion, that referring to the proper nourishment

of the body, and notice how that condition is

violated if bad food be given, or good food, but
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too much or too little of it. Or su2)pose the food

to be sufficient and good, if it does not get the

chance of being jiroperly digested, or, if digested,

is not taken uj) into the blood, the nourishment

is at once interfered with. Suj^pose again some

obstacle to the flow of blood through tlie body,

supjjose the heart not working vigorously

enough to drive the blood to the uttermost |)aits

of the body, in all these and similar ways disease

may at once arise. Again, take the third con-

dition of health—the removal of waste mate-

rials. If the lungs are not performing their

office the blood at once becomes impure by the

accumulation in it of hurtful gas, carbonic acid,

and the w\ant in it of the gas it needs, oxy-

gen. If the kidneys do not work jjroperly

other impurities are allowed to remain. The

blood thus becomes an impure stream poisoning,

instead of nourishing, the body through which

it flows. In all these ways, then, the conditions

of health may be violated and disease set u^d.

THE KINDS OF DISEASE.

It is not, then, difficult to understand what is

a state of disease. SuiDpose that instead of per-

fect there is imperfect structure, an organ or

series of organs whose structure has by some

means become changed, or has been from birth

defective, there you have obviously disease.

This disease need not always be apparent. For

instance, take the case of an engine, the inside

of whose boiler has become in some parts eaten

into by rust. The parts will be thinner than

should be, and will be therefore weaker than

other parts not affected by rust. They will,

therefore, be unable to bear the same strain as

the whole jolates of the boiler. Yet the engine

may be working quite well, and no one be aware

of the flaw. But suddenly let the steam gain

a pi'essure gi'eater than the thinned plate can

stand, without warning it bursts, and the defect

is suddenly and terribly I’evealed. Similarly a

man may go about in aj^parently pei'fect health,

yet a flaw may exist in the structure of some of

his organs which is unknown until the occur-

rence of a strain greater than the affected organs

can resist. Take a not uncommon case : the blood-

vessels of a person liave, through age or other

causes, become weak and inelastic. The man one

day becomes excited, his blood rushes with un-

usual force through the body, driven by the ex-

cited heart, some small vessel in the brain, un-

able to withstand the increased pressure, gives

way, and the man drops down unconscious,

and soon dies. Thus, then, there is a class of

! disease due to defective structure of the organ or

organs, and these are called organic diseases.

This change or defect in the structui'e in most

cases occurs in the course of the person’s ordi-

nary life, but sometimes the pei-son is born with

the defect. Thus a child may be born with

the heart imperfect, so that one side communi-

cates with the other (see Diseases of Chil-

dren), or with eyes the lenses of which, in-

stead of being clear and transparent, are

opaque, so that the child is blind. (See Dis-

eases OF Children— Cataract.) Such struc-

tural diseases, born with the child, are called

congenital. But, again, it is possible to have

an engine, every jiart of wliich is proi^erly

made and properly fitted, and yet the engine

does not work well or smoothly. The engineer

finds nothing amiss, but he loosens a screw here,

tightens another there, or oils some jiarts, and

away the engine goes in perfect order. Simi-

larly a man’s body may, to all intents and pur-

poses, be perfect as regards structure, that is, he

has no organic disease, and yet he is not in good

health. His heart may be quite perfect as re-

gards structure, and yet it alarms him. He is

troubled with palpitation or some other irregu-

larity of its beating. In other words, an organ

may be without defect in its make, but it may not

work very well, it may not jjerform its duty ju’o-

perly. Now the duty an organ has to discharge,

the work it has to 2)erform, is called its function.

Therefore a distinction is drawn between the

class of diseases due to defects of structui'e,

organic or structural diseases, and the class

of diseases due to organs perfect in structure,

but not joerforming their functions properly
;
and

this latter kind is called functional diseases.

Besides this division into organic and func-

tional, diseases are spoken of as being general

or constitutional and local. A local disease is

one which is confined to a particular part, and

does not affect the rest of the body. Inflamma-

tion of the knee-joint, for instance, to which

house -maids are liable, is a local disease. A
general disease, on the other hand, affects all

the body, such as scarlet fever, measles, diph-

theria, &c. Constitutional, perhajis, means

rather more than general. It means very often

not only that the disease affects the nourish-

ment of the whole body, but also that it is due

to, or attended by, some peculiar condition of

the body. For example, consumjition, scrofula,

cancer, are types of constitutional disease.

These diseases do not merely make themselves

felt by the whole body, but they impress on it a

peculiar character.
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Thei’e is a large class of diseases called

zymotic, from a Greek woixl zymosis, meaning
fermentation. These diseases are so called be-

cause it is believed they are due to certain poisons

which get into the blood in minute particles or

germs, and there increase and multiply, the dis-

ease lasting until the poison has become worked
out, or has been destroyed. Small-pox, measles,

scarlet fever, diphtheria, influenza, &c., are in-

stances. These zymotic diseases may be en-

demic or epidemic. Endemic means that they

are peculiar to certain localities or situations,

such as goitre or Derbyshire neck, common
in certain Midland counties of England and in

parts of Switzerland. Endemic diseases are

generally due to some special causes connected

with the district which they affect—its atmo-

sphere, water supply, drainage—and they tend

to remain. An epidemic disease is one which

suddenly comes among people and spreads

through them rajoidly far and wide, lasting for

a time, and then dying away. Influenza, and

scarlet fever, are instances. Sporadic is aj^plied

to such diseases when they are not endemic or

epidemic, but occur, one here and another there.

In scattered places with no apparent connection

one with the other. See Fevers.

Then there are diseases hereditary, which

have descended from the pai’ents, and diseases

acquired, which the person was cpiite free from

when born, but was attacked by at some later

time. It must be observed, however, that the

same disease may have been hei’editary in one

man and acquired by another. Take consump-

tion : one man had a consumptive father or

mother, he was born with the seeds of it in him,

and in due time those seeds developed into the

full-blown disease. Another man was born quite

healthy, but he caught cold; it settled down in

his chest, as the saying is, and affected his lungs,

which in course of time became consumptive.

Disease may be acute, subacute, or chronic.

When it is acute it has a sudden onset, is severe,

runs a certain course, and ends, generally,

within a certain time. When it is chronic it

has no such definite onset, course, or duration,

and is not so severe. Its course is slow, it lasts

longer, and may, indeed, never be finally got

rid of by the sufferer. The subacute occupy a

position between these two both in severity and

length of time. These forms may, of course,

pass into one another, the acute becoming

chronic, or the chronic suddenly taking on the

characters of a.n acute attack. In connection

with chronic diseases there is employed a word

cachexia. It means a bad habit of body, a

bad condition which has become impressed on

the body. It is, therefore, the result of disease,

a permanent state which disease has produced.

Thus the scrofulous cachexia is spoken of, the

condition of body due to scrofula, shown by
slender form, narrow or deformed chest, pallor,

diseased glands, large piominent joints, &c.

There is also the cancerous cachexia, attended

by pale sallow complexion, a desponding expres-

sion of countenance, extreme thinness, &c. A
person is said to be cachectic when he or she

bears about such evidences of a chronic disease.

THE CAUSES OF DISEASE

(etiology of disease).

The causes of disease are tisually divided into

two great classes, predisposing and exciting

causes, which we shall consider in detail.

A. PEEDISPOSING CAUSES OF DISEASE.

Predisposing causes are those which so affect

the bodily condition of a person as to render

him liable to disease—such causes as so reduce

the resisting power of the individual that,

when attacked by the disease, he is unable to

drive it off, and it takes possession of him. Now
there may be causes rendering a person disjiosed

or subject to disease in general, or there may be

peculiarities about a person which render him

liable to one disease in particular. Thus a man
who is overworked or underfed is a ready vic-

tim for any disease which may come his way;

he is like soil fit to gi’ow any seed that may fall

upon it
;
the man who comes of a consumptive

family is sjiecially open to affections of the

lungs; and so on. The chief predisposing causes

are the following, viz.:

I. Age.—Youth and old age are particularly

susceptible of disease for easily understood

reasons. The child is in a state of active growth

and development, when the various organs are

not fully gi'own nor their duties fully under-

taken, and when the whole system is in a con-

dition of great activit}^, and therefore easily dis-

turbed. Thus the digestive organs may be

easily disordered. The relation between the

different parts of the nervous system of the

child is not fully established, the sjhnal coi’d is

highly sensitive, and so convulsions and other

nervous disorders are frequent. Teething brings

a multitude of attendant troubles. St. Vitus’

dance, acute rheumatism, asthma, scrofulous

disease, worms, are common among children,

while they have great difficulty in avoiding in-
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fectious disease like scarlet fever, &c. A later

period of youth, again, when the sexual powers

are being formed, is a time of increased ac-

tivity, and therefore of increased liability. On

the other hand, old age is a period of decline,

when all the powers are on the wane, when the

ability to fight against attacks of disease is

greatly lessened. This, therefore, is the chosen

time for diseases of decay and degeneration,

when the heart tends to become weak and fatty,

the blood-vessels hai'd and brittle instead of

elastic, and the brain soft, the time of paralysis

and frailty of all kinds. As the reverse of this

the period of maturity, when development has

been completed, is the time of greatest power

of resisting disease, just because all the bodily

forces are in full operation.

2. Sex.—Women of course are liable to certain

disea'ses from which men are, of necessity, free.

Others very common to women attack men only

very rarely, such as hysteria and forms of blood-

lessness (anaemia and chloi’osis).

3. Surroundings.—This includes the influ-

ence of air, heat, cold, moisture, of climate, &c.

Some diseases are specially j)revalent in the cold

months, others in the warm months of the year.

For instance, the effect of cold in producing

bronchitis, of wet in jDroduciiig rheumatism, of

heat in producing sunstroke, is an illustration

of this. Then the association between marshy

undrained districts and ague is well known.

Dian’hoea and dysentery, and affections of the

liver, are common in tropical countries. Again,

every one knows that patients with a consump-

tive tendency seem specially benefited by resi-

dence on high levels and among dry, clear air.

But even apart from differences of district or

climate, the effect on health of surroundings

more directly under the control of individuals

themselves ought to be specially noticed. The
difference between the health and robustness of

those who live in the town and those who live

in the country is practically a difference of at-

mosphere. Similai'ly those who live in large,

well-ventilated, roomy houses are in a much
better position for fighting ill health than those
who spend their days in ill-ventilated or over-
crowded apartments. Just for the same reason
the part of a town where the streets are wide,
and where there are parks or other open ground,
has a better chance of escai)ing a visitation of

disease than a part crowded with high closely-

built houses separated by narrow lanes, and
with no breathing spaces.

4. Occupation and Habits.—The two great
kinds of occupation are the sedentary and the

active. It is easily seen how the man whose

business gives him physical exercise has an ad-

vantage, from the health point of view, over the

man whose work keeps him closely confined to

a study or desk. The man of sedentary occu-

pation, and those who work with their brains

rather than with their hands, are frequent suf-

ferers from indigestion, constii)ation, and the

like. As regards special occupations, many of

them have special diseases, such as writer's

cramp, wrist-drop of workers in lead, particular

kinds of hmg disease and disorders of the eye in

miners, and so on. As to habits, over-feeding

has its tendency to disease as over-drinking has;

luxury weakens rather than strengthens. Irre-

gular habits of all sorts tend as much to en-

courage and invite disease as regularity is one

of the strongest defences against it.

5. Hereditary Influences.—This signifies the

influence exerted on a man by his parents and

grandparents, for the influence may extend back-

wards through several generations. It affects

his bodily structure and mental powers; and his

personal peculiarities are often due to its effects.

So that the influence of heredity on the liabi-

lity of a man to disease, or to a jiarticular dis-

ease, is very great and important. A remarkable

instance, illustrating the transmission of a pecu-

liarity of structure, may be given. A Maltese

named Gratio Kelleia had six fingers upon each

hand and six toes upon each foot. He married

a lady having the usual number of fingers and

toes
;
and they had four children. “ The first

child, a son, Salvator, had six fingers and six toes

like his father; the second, George, had five

fingers and toes, but one was deformed; the

third, Andre, had five fingers and toes, perfect;

and the fourth, a gild, Marie, had five fingers and
five toes, but her thumbs were deformed. These

all grew up and married five-fingered and five-

toed individuals.” . . . “Salvator had four chil-

dren
;
they were two boys, a girl, and another boy;

the first two boys and the girl were six-fingered

and six-toed like their grandfather; the fourth

boy had only five fingers and five toes. George

had only four children; there were two girls with

six fingers and six toes
;
there was one girl with

six fingers and five toes on the right side, and

five fingers and five toes on the left side, so that

she was half and half. The last, a boy, had five

fingers and five toes.” The third, Andre, who
was perfectly well formed, had many children,

whose hands and feet were regular. “ Marie, the

last, who, of coux'se, married a man who had only

five fingers, had four children; the first, a boy,

was born with six toes, but the other three were
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normal.” Now it is to be noticed that if pecu-

liar external form can be inherited, so also can

internal form and structure. We know that the

structure and development of an organ have great

influence in determining health or disease, so

that a man may inherit some peculiar form, say

of heart, or brain, or liver, or some peculiarity

ill arrangement or relative size of blood-vessels,

that may render him liable to particular kinds

of disease.

It is well known how children resemble their

parents in ai)pearance, mental qualities, and

peculiarities of disposition and character. It

is supposed that the influence of the father is

specially seen in the general form of head and

limbs, while the influence of the mother is more

internal, and affecting the way in which the

vital functions are performed. It is also im-

portant to notice that peculiarities of the fa-

ther will more surely affect the sous, and those

of the mother will rather influence the dainrh-O
ters; and the father will less frequently tx'ansmit

peculiarities to the daughter, and the mother to

the sons. This is a rule, however, to which too

much consequence must not be attached.

It is not only possible for a man to inherit from

his parents a peculiarity which he transmits to

his children, but he may himself acquire, by habit

or otherwise, an entirely new peculiarity which

he may hand down to his posterity, for habit

has great power in producing peculiarities of

constitution. Thus in two ways a man may affect

his children: (1) by handing down to them some-

thing he has inherited, and (2) by handing down

something he has himself acquired.

A very important question here arises, viz.,

“ Is it possible for a man to influence in any way
some such inheritance ?” Suppose a man has in-

herited from his parent a peculiarity of temper

or disposition which is inconvenient or bad, can

he do nothing to prevent this being passed down

to his children in full force? Laying aside pecu-

liarities of form, it can be proved that an in-

herited habit or peculiarity can be strengthened

and confirmed, and the probability of its being

tran.smitted thereby greatly increased, by regular

use, while it may be weakened by disuse, and

the chance of it appearing in the children thereby

diminished. So that a particular tendency may

become quite confirmed in a family and char-

acteristic of it by cultivation, while the same

tendency may be caused to disjippcar by neglect.

The practical bearing of all this is more im-

portant in relation to health and disease. Many

diseases are capable of transmission, principally

consumption, scrofula, gout, syphilis, and in-

sanity. As in the case mentioned above, mal-

formations may be inherited. Besides these cer-

tain nervous affections seem to run in families,

such ;is asthma, neuralgia, and other diseases, for

example, cancer, forms of skin disease, and fatty

changes. Heart-disease, rheumatism, and St.

Vitus’ dance are interchangeable, that is, rheu-

matism ill the parent may transmit heart-disease

or St. Vitus’ dance to the child. Similarly epi-

lepsy or falling sickness, St. Vitus’ dance, hysteria,

and habitual drunkenness seem interchange-

able
;
for instance, habitual drunkenness in the

father may produce one of the other affections

in the child.

To apply to disease what has been already

noted;

(1.) A parent may transmit to his child either

an actual disease or a tendency to it which he

himself inherited from his parent.

(2.) A parent who has inherited a tendency

to, s^ly, insanity or druidvenness may, by un-

ceasing care and precautions on his part, dimi-

nish the tendency in himself and lessen the risk

to his children. The reverse is equally true, that

a parent who, by his habits and mode of life,

rather encourages the tendency and develops

it, may transmit the tendency in greater force

or a worse form to his children. It is of so far-

reaching importance that as many people as

possible should, for their own and the sake of

society, be made aware of these things, that the

following striking example of the course of here-

ditary disease unchecked in four generations is

given:

—

First generation : Immorality, dejiravity, al-

coholic excess, and moral degradation in the

great-grandfather, who was killed in a tavern

brawl.

Second generation : Hereditary drunkenness,

attacks of mania, ending in general paralysis in

the grandfather.

Third generation: Sobriety, but tendencies

to delusions, delusions of persecutions, &c., and

tendencies to homicide in the father.

Fourth g(yieration ; Defective intelligence,

first attack of mania at sixteen, stupidity end-

ing in complete idiocy. Furthermore probable

extinction of the family.

Now it is almost certain that this progress in

degeneration, by cultivating the hereditary ten-

dencies, might have been made a progress in the

reverse direction by a continued effort to over-

come and destroy the tendencies. The same may

be true of a disease like consumption, so notori-

ously hereditary. It might be quite possible for

a parent, who had a marked family tendency to
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consumption, by careful living, to keep it in

abeyance; and liis success would doubtless in-

fluence his offspring. If they, in their turn,

were similarly careful a still diminished liabi-

lity might be transmitted by them. By such

a process as this, repeated through several gen-

erations, the disease, which at first threatened

extinction of the family, might finally be rooted

out.

(3.) A parent who may have inherited a robust

enough constitution may himself acquire a dis-

ease, syphilis, for example, which he then hands

down to his child; or by drunkenness or other

excesses he may transmit a constitution, if not

actually diseased, at least very prone to disease.

For instance, it has been found possible to pro-

duce epilepsy in guinea-pigs by dividing a cer-

tain nerve; and these guinea-pigs, affected by a

disease artificially produced, have afterwards

given birth to young which were subject to con-

vulsive attacks. So it is that a man by alcoholic

excess may be the cause of insanity, idiocy,

weak-mindedness, or a tendency to these, in his

offspring.

A singular thing in reference to inheritance

is, that a peculiarity of structure or character

may skip one or more generations, and reappear

in other succeeding generations. The father

may have it, his children escape, but his grand-

children manifest the same tendency. This is

called atavism, which simply means a return to

the state of the grandfather.

Darwin has pointed out a rule, which he says

may be ti’usted, that “ at whatever period of life
'

a peculiarity first appears, it tends to reappear

in the offspring at a corresponding age, though

sometimes earlier.” To some extent this is true

of hereditary disease, and might, if widely

known, be taken advantage of, so that steps
1

might be taken, before the arrival of the ])ar-

ticular age, to avert, if possible, the development
of the suspected disease.

It may be well to note a very curious fact,

that a mother, who has previously borne off-

spring, may afterwards have children, by a dif-

ferent husband, hearing the characteristics of the

first. Thus a widow who marries a second time
may, by the second husband, have children

strongly resembling the first.

Finally there are other peculiarities which not
infrequently “ run in families,” such as, the dis-

position to be more strongly or disagreeably

affected than usual by certain drugs, like mer-
cury or opium, or less strongly than usual, the

tendency to be influenced by the smell of fresh

hay or the perfumes of certain flowers, the in-

ability to take, without discomfort, certain kinds

of food, such as mutton, or even simple medi-

cines like magnesia, and the tendency to catch

any and every disease that may be “ going,” or

great freedom from and indisposition to disease.

Thus, in estimatingcauses of disease, hereditary

influences in their direct bearing, and in their

bearing on personal peculiaidties, must not be

overlooked.

6. Previous disease is another great predis-

posing cause of disease. Of course previous

disease may act as a safeguard against the re-

turn of the same disease, thus small-pox and

some similar affections give immunity from a

second attack. On the other hand it is the rule,

in very many cases, that once having the disease

means always liable to it. Thus it is always the

case that a person who has had an attack of

quinsy, an inflammation of the tonsils, cannot

be exposed for any time to cold or wet without

great risk of its return. Erysipelas, boils, the

kind of cold commonly called influenza, bron-

chitis, inflammation of the kidneys, are very

troublesome in this way. Further, one disease

often produces a liability to another and quite

different malady. One of the most common
examples is acute rheumatism, the great danger

of which is that it may lead to heart-disease,

while it may also cause liability to St. Vitus’

dance. Again, many kinds of skin disease, bone

diseases, throat affections, nervous complaints,

diseases of the eye, ear, nose, &c., paralysis,

epilepsy, and in fact almost any kind of disease,

may be due to syphilis, contracted many years

before, and may with difficulty be traced back

to their true origin.

In concluding this review of predisposing

causes of disease it should be stated generally

that the great predisposing cause is, putting it

popularly, 'getting onds system get down.” Let

a man tax his energies with overwork, let him
get depi'essed in spirits by worry or anxiety,

let him, for any time, neglect taking regular and
proper diet in sufficient quantity, his natural

vigour becomes, perhaps not apparently, but

gradually diminished, and he loses some of his

power of resisting disease, and so is liable to fall

an easy prey to some affection which, in his ro-

bust condition, passed him by.

In connection with these predisposing causes

of disease a word is frequently i;sed which it

may be well here to explain. A person may,
owing to previous disease or owing to inherited

peculiarity, have a strong tendency to a parti-

cular affection, in which case he is said to have
a particular “ diathesis,” which simply means
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tendency. Thus an individual who came of a

consumptive stock, might be said to have the

consumptive diathesis; so a man might be of the

rheumatic or gouty diathesis. He need not have
had the disease, but simply is strongly inclined

that way. The possession by a person of a pai'-

ticular diathesis should never be overlooked.

B. EXCITING CAUSES OF DISEASE.

These include the causes which immediately

and directly produce the disease and give to it

its character. Thus, in the case of an old woman
whose arm is broken by a not very severe blow
from a stick, the predisposing cause is old age,

which has rendered the woman’s bones brittle,

and the exciting cause is the stick.

There is a variety of exciting causes.

1. Mechanical Causes.—Violence of any kind

applied to the body belongs to this class. Me-
chanical exciting causes may also attack the body

from within. Thus a gall-stone, which blocks

the tube leading from the liver, will cause severe

pain, jaundice, and so on, simply from its me-

chanical obstruction. Stone in the bladder is

another example. Again, stoppage of the bowels

may be due to mechanical causes, the blocking

of the passage by masses of hardened excrement,

or by twisting or narrowing of the bowel. The

windpipe may be closed by something that has

accidentally slipped in from the mouth, &c.

2. Chemical Causes.—These include poisons

of all kinds introduced into the body from

without. They also embrace the action of sub-

stances which may have originated in the body

itself, such as waste products, and which the

body has failed to expel. Thus the kidneys may
fail to expel certain waste materials, and con-

vulsions, or dropsy, result; the liver may be

the organ at fault, and jaundice ensue; the

lungs may be defective and attendant want of

aeration of the blood, with its consequences of

livid features, breathlessness, perhaps delirium,

may arise.

3. Vital Causes.—To this class belong insects

such as may infest the surface of the body, skin,

hair, &c., and parasites, like the tapeworm and

others, found principally in the bowels. These

may be the direct exciting causes of acute dis-

eases like convulsions, or slow vague changes

classed under general names such as ill health,

general debility, decline.

Much more formidable and far-reaching vital

causes of disease are grouped under Contagia

and Malaria (see Index), which, being intro-

duced into the body, proceed there to develop

and multiply, and set up a series of well-known

and well-defined processes, having most marked
effects upon the body, those agencies, namely, to

which the special fevers and all contagious and

infectious diseases are held to be due. What the

nature of these contagia and malaria is will be

discussed when we come to consider fevers.

Besides the exciting causes mentioned under

these three classes, there are others, not easily

referred to any of them, which are yet directly

active in the jDroduction of disease, some of which

have been referred to also under predisposing

causes. Among them are cold, wet, excess or

deficiency of food, unwholesome food, bad air,

over-exertion, strains, sexual and other excesses.

THE DETECTION OF DISEASE.

There are two ways of gaining information

as to the state of health of a jDerson. The first

is by learning from the person himself what are

his feelings, and by similar information which

he alone can supply, and which another person

could not learn for himself; the second is by
examiiiizig thoroughly the body of the patient,

first as to its external form and appearance, and

then examining, so far as may be, each organ,

individually, by aid of hands and eyes and ears,

and any instruments which may be devised to

help. The indications of disease, signs or symp-

toms of disease, as they are called, obtained in

the first way, from the patient, are called subjec-

tive symptoms, and those obtained in the second

way are called objective symptoms. Most of the

objective symptoms can be found by one who
knows how, quite irrespective of the patient,

without his aid, even though he were asleep or

otherwise unconscious, and are therefore more

valuable and less liable to produce deception.

On the other hand, the subjective symptoms

being supplied by the patient’s own statement

will depend on his intelligence and truthfulness.

Pain, for instance, is a subjective symptom; and

a patient may complain of most excruciating

pain when he has nothing of the kind, but

feigns it for a purpose of his own; while swelling

is an objective symptom, displacement of a bone

is another, which would be evident even on the

dead body. The collection of all the facts, of all

the symptoms, obtained in both these ways, form

the basis on which a decision may be made as

to the presence of disease and the kind of dis-

ease. The gathering of these facts in order to

make this decision is called diagnosis, and in-

cludes everything in the man’s life that can es-

tablish a key to the disease. A thorough di.ig-
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nosis requires also a view of the person’s ante-

cedents (his family history), of his social rela-

tionships, and of similar circumstances already

referred to in discussing causes of disease.

We shall briefly glance at some of the leading

thino-s that should be noticed in the endeavour
o

to form such a diagnosis,

I. GENERAL EXAMINATION OF THE
BODY.

1. Form.—Look at the outline of the body to

detect anything unusual in shape of bones or

joints, and compare the two sides of the body.

A displacement or break of a bone will be readily

seen by the difference between the two sides;

swellings, &c., will also in this way be more

evident.

Note also “ pitting” of small-pox, scars of old

wounds or abscesses, especially if over glands, in

which case they may suggest a scrofulous taint.

2. Weight.—In most diseases weight is af-

fected; and if the person can have a note of

several weighings, at regular intervals, it will

easily be seen whether weight is increasing-—

•

generally favourable— or diminishing— gene-

rally serious. The following table gives the

proportion of weight to height

:

—
A man of 4 ft. 6 in. to 5 ft. 0 in. ought to weigh about 92 lbs.

M 0 ir 5 11 1 M M M 115 M

M 2 If 5 m3 M M M 127 M

t. 4 It 5 11 5 M M M 139 M

II 6 ir 5 M 7 M M M 144 M

II 8 tt 5 11 9 ir M M 157 M

II 10 11 5 Mil M M M 170 M

nil M 0 M 0 M M M 177 M

II 0 If M M 218 M

These weights do not include clothing.

There ought always to be increase in weight

up to 45 years of age.

3. Proportion of Parts. — Note whether

bones, muscles, and fat seem to have their due
proportion. Some people “ seem all bones :

”

two men of the same apparent bulk may be very
different, the one showing firm, hard muscles,

the other being soft and flabby, and evidently

more fatty than musculai’. These two will

stand, obviously, in a very different position as

regards disease; the one likely to resist it with
vigour and success, the other to be speedily over-

come by it.

4. Colour.—The skin may be 'pale from de-

ficient quantity of blood or inferior quality, which
may arise from improper nourishment (bad feed-

ing, dyspepsia), from loss of blood, or from some
disease interfering with the blood (disease of

kidney, &c.). Full-blooded persons with a ten-

dency to apoplexy will be florid; redness of skin

also occurs in fevered states. Yellowness is as-

sociated with liver disease, and is soonest seen

in the white of the eyes. Blueness (cyanosis)

may indicate disease of the lungs, or may be due

to disease of the heart preventing the proper

aeration of the blood (p. 258), and is soonest

seen on the lips. Bronzing occurs in a peculiar

afl’ection called Addison’s disease.

5. Dropsical Swellings. — These most fre-

quently occur soonest at feet and ankles, and can

be shown by pressing firmly on the skin with the

finger for a short time. On removing the finger,

a “pit” remains which slowly fills up. Such a

swelling beginning in the face, at lower eyelid,

is oftenest due to kidney disease. A prominent

appearance of the belly is often due to dropsy.

6. Expression of Face.—The face affords

most valuable evidence of disease. As regards

its colour, see Paragraph 4, Colour. In low

fevers it may be dull and expressionless, in high

fevers flushed and excited. One side may pre-

sent a smooth appearance without wrinkle, the

other may be more than usually torinlded and

drawn, indicating paralysis. Squint may in-

dicate brain disease; prominent eyeballs, goitre.

7. Attitude.—The mode of standing, sitting,

or disposing of limbs is often suggestive. For

example, a patient suffering from acute inflam-

mation of the belly lies in bed with the knees

drawn up towards the head, and resists any

attempt to stretch themdown
;
a child with spinal

disease high up in the neck will keep head, neck,

and shoulders stiff and immovable to prevent

pain.

8. A point of the utmost importance in detec-

tion of disease is the accurate determination

of the amount of heat of the blood, as indicat-

ing the approach or actual presence of fever.

This is done very roughly by feeling with the

hands the heat of the skin, but this method is

never accurate. Often a person will com})lain

of great heat, and seem fevered, when actually

the temperature is of the usual amount; while,

on the other hand, as in the fii'st sta^e of inter-

mittent fevers, the person may be shivering

and complain of cold, and the skin have all the

appearance of cold, when the temperature is

actually above what is usual. The only satis-

factory way of judging the amount of heat, the

degree of temperature, is by means of a ther-

mometer.

The best kind of thermometer is one made for

the purpose,called a clinical thermometer (Fig. 1),

that is, one for use at the bedside. The figure

shows one just about the usual size. It consists of

a tube with very thick walls and a very fine bore.
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At one end is a bulb (a) filled with mercury. On
the stem figures are marked 90, 95, 100, 105, 110.

These marks are on the Fahrenheit scale. Suj>
pose the bulb be placed in warm water, the mer-
cury in it expands, and, in order to find room,

part of the mercury rises in a thin stream up the

bore of the tube. Suppose the fine thread of

mercury rises to 90, that indicates that the heat

of the water is 90 degrees of Fahrenheit’s scale.

Between the ditterent numbers on
the stem there is a series of mai-k-

ings, one set short, the other longer.

For example, between 90 and 95

there are 4 of the longer markings.

Now each one of these indicates a

degree. So that if the mercury

stood at the first long mark after 90

it would mean 91 degrees, if at the

second 92 degrees, and so on. Be-

tween these long markings are the

short ones, each one of which has the

value of ^oths of a degree. Sup-

pose the mercury rose to the first

short mark after 100 it would indi-

cate a temperature of 100 and y^ths

in degrees, that is, 100'2 degrees.

If it rose to the second short mark
past the first long one after 100 it

would show a temperature of 100

and 1 and -j 7̂ths, i.e. 101 ’4, nearly

101 i- degrees. The way to use the

thermometer is to place it closely in

contact with the skin, allow it to

remain there for 5 or 10 minutes,

and tljen see how high the mercury

has risen in the tube. The most

convenient place is the arm-pit, into

which the bulb of the thermometer

can be easily placed, and the arm
mometer.

folded down tight over it. Now sup-

pose an ordinary instrument were used, as

soon as the thermometer was taken out of the

arm-pit the mercury would at once, owing to

the cold air, proceed to run back towards the

bulb, and one would not be able to note how hi£:h

it had risen. Therefoi-e it would be necessary to

note how high it had risen while it was still in

the arm-{nt. This is often not convenient, and

in the clinical thermometer what is called an

“index” is used. This is a little piece of the

thread of mercury (see Fig. 1, i), which has

been detached from the rest of the mercury

in the bulb and left in the tube, and which the

little blown-out part {s) prevents being shaken

back into the bulb. When the mercury rises it

pushes up this “index,” and when the mercury

recedes the “index” is left standing at the highest

point to which the mercury had reached. In the

figure the top of the “ index’’— it is from the top

the readings are taken—stands at 92'2°. When
the thermometer is to be used the “index” should

be shaken down as low as 95°, should it happen

to be standing above that. To take the tempera-

ture, then, see where the index stands, and, if

necessary, shake it down as low as 95°, wipe out

the arm-pit, bury the bulb in it, and let the arm

be folded tightly over the chest and kept so for

at least five minutes. Then take out the instru-

ment, taking care not to shake it, and note where

the top of the index is. This gives the temjjera-

ture, which should be noted down. If it is incon-

venient to get at the arm-pit the thermometer

may be placed in the mouth well back and under

the tongue, and kept there, with the mouth as

close as possible, for the five minutes. In chil-

dren the bulb of the instrument is often pushed

up into the bowel, the child being held on the

nurse’s lap, or it may be even asleep in bed. In

this case it would be well first to oil the bulb.

The temperature of the body in health should

be about 98'4°, and at this point there is usually

an arrow mark on the thermometer (?*). If the

index stands there the heat is normal. There

is usually a daily variation, which is slight, the

temperature being highest about 9 a.m. and

lowest about 3 a.m., but always in the neighbour-

hood of 98‘4°. If the temperature of a person is

to any extent above or below 98’4°, it indicates

disease, even though the person may have no

complaint of any kind. A variation may occur

which lasts oidy a short time and means nothing,

but if the high or low temperature is permanent,

or frequent, suspicion ought to be aroused. The
following table gives the landmarks in tenij^era-

ture :

—

Extreme Fever 105° and above.

High Fever 104°

Fever 102'6°

Feverish (slight fever) 100 ‘4°

Normal 98 '4°

Under normal 97 ‘4° to 96 ‘8°

Collapse below 96 ‘8°

A temperature of 105° is very grave and could

not long be endured, and if it go above that, par-

ticularly if it shoot above suddenly, it foretells

death almost certainly. About 103° is a common
temperature in fevers, measles, scarlet fever, and

in inflammation of the lungs, while in ordinary

colds, influenza, and so on, a temperature of 101°,

and even 102°, is frequent. A jjersistent tem-

perature of 101° or thereby, with nothing appa-

rent to justify it, should make one suspicious of

some concealed disease of the lungs, and should

Fi>. 1.
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lead to a corisultatiou with a physician at once.

The “ collapse temperature,” below 96’8
,
par-

ticulai’ly if previously the temperature has been

high and has suddenly fallen so low as this,

forebodes death.

The temperature may be made to vary a good

deal by the use of hot or cold baths, but the in-

crease or diminution is only for a short time. Ihe

administration of alcohol lowcvs the temperature.

The temperature should be taken twice daily,

morning and evening, and every day at the same

hour in the morning and the same hour in the

evening, so that any comparison between differ-

ent days may be accurate.

It would be well, therefore, for a nurse or other

person attending an invalid and observing the

temperature to note it down regularly at the par-

ticular hour, and, alongside, to place a note of the

rapidity of the pulse and the breathing. Thus,

T. p. R.

9 A.M 102-8° ... ... no ... ... 27

10 P..M 103° . . 115 ... ... 29

where T. stands for temperature, P. for pulse,

and R. for respirations, both of the latter being

the number per minute.

9. Next to the temperature stands the pulse.

The pulse is usually felt at the wrist, and may
be found in a straight line drawn parallel from

the inside edge of the forefinger aeross the ball

of the thumb to the wrist. It is due to the

movement of the waves of blood driven along

the blood-vessel by the contractions of the heart.

The things to be noticed about the pulse are :

—

(1) Rapidity, (2) Regularity, (3) Fulness and

firmness.

(1) Rapidity.

—

{a) In the young the pulse is

more rapid tlian in the old. At birth it is from

100 to 120 times a minute
;
at six or eight years

of age from 90 to 100 ;
then it givadually declines

till in the adult its rate is between G5 and 75;
and in the aged it is even slower, though in the

very infirm it may become faster, (b) The
number of beats is increased by food, exercise,

by rising from the sitting to the standing posi-

tion, by heat, (c) In women, as an average, it

is five beats faster per minute than in men.
(d) It is increased in debility and fever, (e) It

is slower—sometimes very slow—in brain op-

pression, for example, apoplexy, opium poison-

ing, fracture of the skull, unconsciousness from
drunkenness.

(2) Regularity.—Irregularity, that is, missing

a beat, or two or three beats occurring fast after

one another and then slower, is not uncommon.
It is sometimes due to actual disease of the

structure of the heart, but is also very often

of nervous oi’igin, and very frequently is due to

flatulence or indigestion. Great smokers have

sometimes irregular pulse.

(3) Fulness.—It should be noted whether the

pulse is lai-ge and soft—easily compressed—or

small and hard. When the former the pressure

of blood in the vessel is little, when the latter great.

In some diseases of the heart the pulse gives the

sensation of small shot passing under the finger.

10. The breathing should next engage the

attention in the search for disease.

The following table gives the average number

of respirations per minute at different ages :

—

NumVjer of Respirations

Age. per minute.

Newly-born child 44

1-5 years 26

15-20 „ 20

20-25 „ 13

25-30 „ 10

30-50 „ 18

In very old people the number may fall to 12

per minute. There should be one respiration to

4 or 4-| beats of the pulse. If this pro]3ortion is

seriously disturbed it points to some affection of

the chest. In disease the breathing may be in-

creased, as in fever and disease of the lungs, or

seriously diminished and laboured, as in apo-

plexy and other diseases of the brain. In o]jium

poisoning the number of respirations is greatly

reduced. In fact this is the seriousness of the

case, the difficulty of maintaining the breathing.

The writer had a case in which the number w^as

reduced to four per minute, and yet the person

was restored. Stertorous breathing is breath-

ing accompanied with noise in ex]iiration, and is

common where the brain is affected. Another

kind of breathing in disease of the brain is when
the cheeks are sucked in with each inspiration,

and blown out with expiration. Breathlessness

is common in diseases of heart and kidneys as

well as in diseases of the lungs themselves.

II. SPECIAL EXAMINATION OF THE
BODY.

These more or less general points having been

noticed, it is necessary to proceed to a more

detailed examination with the hope of finding

symptoms which will point definitely to the

seat and character of the disease. For this pur-

pose it is advisable to proceed in a regular and
systematic order, examining, one by one, each

organ or set of organs, and noting anything cal-

culated to aid in the search.

1. The eye gives information not only by its

colour (see Colour, p. 9), but by the size of the
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pupil, the round opening in the centre that looks

dark. It usually grows larger with little light,

and contracts when light is stronger. In some
diseases of the brain— inflammatory, for in-

stance, in water in the head, it is widely open and
immovable, while in opium poisoning it is ex-

tremely small. Squinting, especially if it comes
on suddenly, often indicates disease of the

brain.

2. The Tongue, Mouth, and Digestive Sys-

tem.—The tongue is affected in most diseases. It

may be white and furred, as in catarrh (common
cold), in affections of the stomach, and diseases

accompanied with fever. Itmay be hroxonanddry,

as in typhoid and other low fevers; often red,

raw, and glazed when fever is high. The scar-

let-fever tongue has red points projecting from

the white fur, this is the strawberry tongue, so

called from its appearance. Paleness of the

tongue occurs in bloodlessness, and yellowness in

jaundice. Then in dyspepsia the tongue is fre-

quently furred and flabby, showing at the edges

the markings due to contact with the teeth.

Small blisters on the tongue are frequently due

to a bad condition of stomach. In some cases

of paralysis the tongue cannot be put out straight

in the middle line, but is drawn to one side.

A blistered condition of the gums also will re-

sult fi’om stomach disorder; and a bleeding and

swollen state of the gums is an occurrence in

scurvy.

Grinding the teeth is common not in cases of

worms only but in other affections of stomach

and bowels.

The state of the throat yields much informa-

tion in many cases. Sore throat and difficulty of

swallowing is one of the eaidiest signs in scarlet

fever. Then it is on the tonsils that the white

patches of diphtheria make their appearance.

Connected xvith the stomach are <pain and

heartburn as symptoms of dyspepsia. In ul-

ceration of the stomach a burning pain immedi-

ately after swallowing, lasting till the food has

passed into the bowels, is common. On the other

hand, in some forms of indigestion from weak-

ness and perhaps expansion (dilatation) of the

stomach, pain is relieved by food. Again, in

cases where there is obstruction to the passage

of food from the stomach into the bowels, the

pain comes on several hours after food.

The state of the appetite is affected by general

diseases as well as by special disease of the

stomach. The appetite may be lost, as in fevers,

or from use of opiates or alcohol, and in congested

states of the stomach, constipation, &c. It may

be excessive, owing to worms, or as in diabetes

and various nervous diseases. It may be de-

praved, the person craving for unusual and even

disgusting things. This sometimes happens in

pregnancy, in mania, and in patients suffering

from extreme bloodlessness.

Vomiting is another symptom. When due to

deranged stomach it is most fi’equently accom-

panied by sickness or nausea. In children be-

tween two and seven years of age sudden vomit-

ing, without apparent cause and not seemingly

accompanied by nausea, is suspicious of brain

mischief. Hupture causes vomiting' frequently,

and in some of the worst cases of it the vomit

contains becal matters from the bowel. In cases

of enlarged stomach, due to obstruction between

the stomach and bowels, the patient frequently

vomits a great quantity all at once, the stomach

having retained several meals in succession, and

then ejected them all. In diarrhoea, vomiting

and purging go together. Blood may be vomited.

Occasionally, owing to the presence of a ferment

in the stomach causing the mischief, the vomit

tastes very sweet to the person.

The state of the bowels largely determines the

condition of the health, and therefore causes of

disease are to be sought here, of which costive-

ness, diarrhoea, and colic are the most common.

3. In examining the chest attention should

be directed to the heart and lungs. The place

tohere the heart, in beating, comes in contact with

the chest is usually at a sjoot about an inch and a

half below and to the inside of the left nipple.

The place should be noted, as well as the char-

acters of the beat. In some diseases of the

heart and lungs the heart is displaced, and the

beat is not foi;nd in the usual place. Then the

movements of the chest should be looked to, as to

whether they are full and regulai’, not jerky, as

to whether one side moves as much as another,

and as to whether, in drawing a full breath,

there is a catch (stitch) somewhere. Sometimes

the movements will be restricted in one place

and unusually marked in another, indicating

disease. In inflammation of the lungs the chest

may be kept almost stationary, and the breath-

ing perfoi’med by movements of the belly. The

presence or absence of cough and spit will give

important information, both being severe in

bronchitis and inflammation of lungs, while

there is no special spit in j)leurisy. For me-

thods of examining further the state of the

lungs by percussion and auscultation see Dis-

eases OF THE Lungs.

4. Next, the belly (p. 131) is to be examined.

Itshould benoticed whether its movementsdwvmg

breathing are natural, "wLether they are exag-
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gerated, as in diseases of the lungs, or restrained

by tlie contraction of its muscles, as in inflam-

mation inside the belly. lu the latter case the

knees will be drawn up to relieve strain and all

pressure on the surface. Even the pressure of

bed-clothes will be painful, touching with the

fingers being strongly objected to. The presence

of tumours within, if of any size, will be ap-

])arent. Dabbing xoith the fingers in the central

line, or a little to the left side, just under the

ribs, will be painful when the liver is atiected

by congestion and other diseases.

5. Under urinary symptoms difiiculty in

making inability to make water at all, con-

stant dribbling of water (which often occurs not

only from want of power to retain the water, but

also from retention of water, the bladder being

therefore always ovei’-full, and the excess only

constantly dribbling away),joar/i in making water

owing to gravel, and the place of the pain, &c.,

all these should be inquired about. In the later

stages of fever, particularly in low fevers like

typhoid, the patient is unable to make water,

that is, retains it, and it should then I’egularly

be withdrawn. Sometimes, as in diabetes, the

urine is excessive in quantity

;

in diseases of the

kidney it is often diminished in qitantity. Then
its colour, and the presence or absence of sedi-

ment, are important. In jaundice it is highly

coloured, of greenish brown, from joresence of

bile. It is often smoky from presence of blood;

while in diabetes it is extremely clear and watery

looking. In fever there falls a heavy sediment

when the urine cools, which is redissolved by
heating it.

6. The Skin.—Every one knows what informa-

tion can be obtained Horn this source, not only in

disease of the skin itself, where eacli disease Inis

its own special eruption, but in general diseases

as well. Thus many fevers have their own kind

of eruption by which the fever may be distin-

guished, that of scarlet fever being a general
red blush, while in measles spots are raised

above the skin.

Ill some kinds of paralysis the degrees of sen-

sitiveness of the skin is important. The colour

has been already referred to.

The degree of moisture of the skin gives
valuable aid not infrequently. For instance, the
peculiar sour-smelling sweat of acute rheuma-
tism is characteristic, and so are the night sweats
of consumption.

The diagnosis of disease, then, is often a very
difiicult and complicated task, and is jiroperly

performed only by a general survey of the body,
and a detailed investigation of the different

organs, in the manner indicated by the slight

sketch already given. Fuller details are, of

course, given under the special diseases.

When a diagnosis has been made, and the

character and extent of the disease ascertained,

it is often possible to estimate what the course

and termination are likely to be. This predic-

tion, as it may be called, of what is likely to

happen is called prognosis.

THE TREATMENT OF DISEASE.

Tlie treatment of disease implies much more

than is generally supposed. It is often held

to mean simply the administration of drugs;

and thus there is put out of count the as im-

portant, and often much more successful, treat-

ment by diet, rest, or exercise. Treatment

really means the placing of the patient altoge-

ther in such circumstances as tend, in the utmost

degree, to recovery. From this view of it the

administration of drugs occupies a smaller place

in treatment than is usually given to it. Taking

a wide view of it there are two parts in the

treatment of any disease:— 1. The General; and

2. the Special.

1. General Treatment.—No matter what the

disease is, there are certain circumstances that

should be attended to as a matter of course. To
put a patient in the best possible circumstances

for fighting a disease will naturally involve, at

the first, maintaining as well as possible his nour-

ishment. Now most probably the patient will

have no great disposition for food and no great

power of digesting it, therefore the necessity of

giving food of a kind at once most nourishing and

most easily digested. This explains the continual

recurrence to milk, which has been well called

nature’s food, containing, as it does, all the things

necessary for the nourishment of the body, in

proper proportion. It also explains tlie prefer-

ence for liquid foods, such as beef-tea, broths,

&c., and for other “simple diets.” This all seems

self-evident, and requiring no emphasis. Yet
it is wonderful how many people not only get

themselves into a state of disease by the quan-

tity and richness or indigestibility of the food

they take, but maintain themselves in disease

by continuing to burden their digestive organs.

It is, for instance, almost past estimating how
much harm is done to children, not only in

health, but when ill, by the mothers allowing

them to eat things suj)posed to be dainties. It

is a freqi;ent experience of medical men, espe-

cially in dealing with the poorer classes, that

some little patient is not recovering with ex-
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pected speed, and the doctor is surprised as day-

after day passes and his treatment is inettectual,

till he finds, on rigid examination, that, without

his knowledge, the child is being allowed fruit

or pastries. When these have been entirely

stopped recovery goes on speedily. The next

general point to notice is that, as far as pos-

sible, every help is given to the organs by which

waste matters are removed from the body. If

the bowels are not regularly moved, matters

will be allowed to accumulate that can only

increase the trouble. Similarly if the urine is

not voitled in sufficient quantity and with regu-

larity, nothing but bad effects can ensue. The

same reason shows the need ofpure air, so that

the lungs may perform their part in expelling

poisonous substances from the blood; and, for

a like purpose, the skin of the whole body should

be kept clean, so that it may not be sluggish in

its duty as a purifier. Thus, at the very outset,

in attempting to treat some disease, and even

before one can have settled what is the precise

character of the ailment, much may be done, in

a general way, to put the person in good cir-

cumstances for recovery. Proper nourishment,

attention to procure regulai’ity of the bowels and

kidneys, cleanliness of person and of clothing,

freshness of atmosphere, are all most valuable

and necessary aids. Then every one knows how
a disease may be aggravated by worry, by noise,

by excitement. Many cannot understand the

agony that may be inflicted by friends in

would-be sympathetic calls, or by a cross, care-

less, loud-tongued, noisy, or excitable attendant.

Yet all these things should come into the ques-

tion of how best to treat the patient.

2. Besides this there is the special treatment,

in which will be included, in particular, the

medicines and other kinds of remedies that may
be required. Little need be said on this head

except to notice an error that is not infrequent,

an error of supposing that disease is some

special thing lurking somewhere in the body,

having a separate existence, and that, if one

only knew it, a medicine might be found which

would hunt it out, destroy it, or drive it from

the body. Hence many people get impatient

because, in spite of drugs, the disease goes on,

seemingly unchecked. Now it has been pointed

out that disea.se is generally due to some defect

of structure, or some want of proper perform-

ance of duty by an organ or organs. Drugs

that are given ought, then, to be ordered be-

cause of the effect they are known to have on

one organ or another, and can only act by

affecting the organ in a special way, increasing
n

or diminishing, or altering its action
;
so that

the good that may be done is after all not often

directly due to the medicine, but only indirectly

through its action on some jjortioii of the body.

Drugs can only act by means of the living

actions of the body itself
;
and it is l)y under-

standing what these processes are, how disease

alters them, and how they may be affected by

medicines, that proper treatment of disease

will be conducted.

There are various general kinds of treatment

that may be explained here.

Preventive, or, as it is called, prophylactic

treatment, implies the employment of means

to ward off a threatened attack of disease. For

exam])le, a man who was living in’ a marshy

district and took quinine regularly would be

adopting preventive treatment against ague

;

and the use of lime-juice on board shi])s, where

salt meats are common, and fresh meats and

vegetables not attainable, is to prevent the

appearance of scurvy.

Palliative treatment is employed to lessen

the pain, discomforts, or severity of a disease

that cannot be cured, or that must be allowed

to run its course. This treatment in a case of

very painful cancer would consist in giving

opium or morphia, or other drugs, to relieve the

pain. A person dying of consumption could

have palliative treatment that might reduce

for a time high fever, check night sweats, &c.,

though it might have no perceptible effect on

the progress of the disease. Palliative treat-

ment means placing the system under the best

condition iir the circumstances.

Specific treatment consists in giving a certain

prescrii)tion for a particular set of symptoms,

without knowing how the j)rescription acts,

on the ground of some authority. Salicylate

of soda might be counted a specific for acute

rheumatism, or, better, mercury for syphilis.

“ Specifics succeed, but it is not known why.”

Expectant treatment might best be explained

by the phrase “stand by”. There are many
diseases which it is impossible to cure, whose

progress cannot be arrested, which must be

allowed to run their course. All that one can

do is to adopt the general treatment as to diet,

&c., and then to “stand by”, that is, to watch

that nothing new arises to interfere with the

simple running of its course by the disease, that

no complication occurs, or, if it threatens, to

endeavour to arrest it. Thus typhoid fever

cannot be cured. Once it has begun, it must

be allowed to go on till its close, but before

that close occurs the patient may tlu’eaten to
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die of exhaustion. The person who is watching

ought to beware of this and take steps to meet

and prevent it, if possible. Again, congestion

of the lungs may occur, and this, too, can

be dealt with. The various special methods

adopted in treating disease, such as hydropathy,

homoeojmthy, &c., will best be considered in the

part on Medicines.

Section I.—ELEMENTARY STRUCTURES.

Protoplasm and Cells: Squamous, Columnar, Ciliated, Globular, Pigment.

Epithelium: Its Varieties and Functions.

The Connective Tissues : White Fibrous, Yellow Elastic, Cellular or Areolar, Adipose Tissue or Fat.

In the following sections there will be con-

sidered the various organs of the body as they

are associated together in groups or systems.

One group or system of organs will be taken up

after another, each one having a special section

devoted to itself. In each section the same

order will be followed, viz.: (1.) the Anatomy,

that is, the structure or make of tlie organ, will

first be discussed, and the Physiology, that is,

the purpose, duty, or function which the organ,

or the group of organs together, ought to per-

form, will be considered; and (2.) the Diseases

and Injuries to which the organs ai’e liable,

with their symptoms and appropriate treatment,

will be examined.

ELEMENTARY STRUCTURES.

First of all, however, it may be advisable to

describe here some of the elementary structures

that enter into the formation of the various

organs of the body.

Protoplasm and Cells.—The ultimate ele-

ments of which the body is composed consist of

masses, microscopic in size, of a living material

called protoplasm. In its simplest form, pro-

toplasm is a homogeneous-looking substance,

semi-fluid, without apparent dilferentiation

of parts. It may also appear studded with
fine or coarse granules, or exhibiting a fine

or coarse, more or less irregular, net-work.

Often it exhibits little spaces, vacuoles, filled

with fluid. In the living state it possesses

the power of spontaneous movement, evinced

by change of form. Thus at one moment the
little mass is more or less spherical, then it

becomes irregular in outline by one or more
processes of its substance being pushed out.

Moreover, by pushing out one process in one
direction and retracting another, it can change
its place (fig. 2). Now such minute masses of

protoplasm are found forming the whole sub-

stance of certain microscopic living things. The
amoeba of stagnant pools is such an organism,

n

living an independent life, growing by envelop-

ing with its processes suitable particles in the

water with which it comes into contact, build-

ing them up into living protoplasm like itself.

jr

%
u
I I

Fig. 2.—White Blood Corpuscle. Its successive changes of shape.

Highly magnified.

The material fit for its nourishment it builds

up, not at a bound but in various stages, and

as a result of its activity waste substances are

produced. Thus in such a little mass of jiroto-

plasm, there are found not only the substances

of which the protoplasm properly consists,

namely, proteids chiefly, and also carbo-hy-

drates, fats, and salts, but also other substances,

in but not of the protoplasm, lodged in the

meshes of its net-work or in vacuoles, some of

which are in process of being built up into

living protoplasm, while others are the waste

products of its activity. Now while there are

found, in the lowest realms of animal life, or-

ganisms consisting of nothing more than has

been described, there are others similar to them,

which possess a small body in the interior called

a nucleus. This is spoken of as nucleated

protoplasm.

When the animal body is carefully examined,

in all the tissues there are found masses of

nucleated protoplasm of various sizes and shapes.

In all essential features they resemble the struc-

tures described. Such bodies are called cells.

In many of them the nucleus is finely granular

or reticulated in appearance, and on the threads

of the mesh-work may be one or more enlarge-

ments, called nucleoli. In some cases the proto-

plasm at the circumference of the mass is more
or less modified, condensed, so that the appear-
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ance of a limiting membrane is produced, or cell-

wall.

this original cell

A cell then is a mass of nucleated protoplasm,

the nucleus may show a nucleolus, and the cell

may be limited by a cell-wall. The oidy essen-

tial thing, however, is the living ever-changing

protoplasm; and one must ever bear in mind
the double process that, while it lives, goes on
within the protoplasm, the })rocess of building

up lifeless into living stuft', and the process of

breaking down by which waste is produced.

Moreover, the amoeba we have spoken of

multiplies by division, each half thus formed

going free as an independent organism, in due

time also dividing into two independent organ-

isms. If the animal body be studied in its

development, it is found to originate from a

single mass of nucleated protoplasm, a single

cell, the ovum or egg (fig. 3) showing both nu-

cleus and nucleolus. From
two are formed by division,

then four, and so on till a

little mass of cells is pro-

duced, and from these by

further growth and develop-

ment the animal body with

all its various tissues is

evolved. This view of the

development of living struc-

tures was first put forth by

two Germans, Schleiden and

Schwann, in 1838, and was

termed the cell-theory.

Many fully formed tissues consist chiefly of

cells, notably the liver (see p. 141). In many
others the cells have been modified to form

fibres, such as tendon, muscle, nerve, &c. In

the blood are found bodies, the white blood

corpuscles, exhibiting all the characters of the

ama'ba (fig. 2).

Even such hard and dense structures as bone,

gristle, and tooth are formed originally from

and by the agency of cells.

The cell is therefore the histological unit of the

-c

Fig. 3.—niagrammatic
Represeutation of Ovum.

a, Zona pellucida, or

limiting membrane; b,

nucleus with nucleoli; c,

protoplasm of cell with

numerous granules and
fatty globules. (From
Klein.)

body. By association, combination, and modi-

fication of cells, the body is built up. It may
also be safely asserted that if the true char-

acter of the changes going on in living proto-

plasm, the building up and the breaking down

process, were accurately tinderstood, the secret

of life would be laid bai’e.

Cells vary in size, some being only ^g'fyfjth of

an inch or less in diameter, whilst the largest,

the ovum, is only from yjoth to i^^yth of an

inch in breadth. They also vary greatly in form,

as may be seen from the accompanying figures.

n

The typical cell is more or less globular in

form, and such are found in glands. A drop
of saliva from the mouth will usually exhibit,

besides large flat cells, globular cells from the

salivary glands.

There are also columnar cells, in which the

cells are closely ranged side by side (fig. 3b, a).

Fig. 3a.—6, Globular Cell from Salivary Gland, with a, Squamous Cells

from the Mouth. Highly magnified.

Another form is called ciliated columnar, in

which the columnar cells have delicate prolon-

gations—cilia—from the free surface (fig. 3b).

These cilia are, when the cell is living, in con-

stant movement, and when observed under the

microscope, present the appearance of the pass-

age of a wave, as is seen when the wind blows

over a corn-field.

There are cells of spindle shape, cells with

numerous branching j^rocesses, branched or

stellate cells, cells flattened into a pavement

form, squamous or pavement cells (fig. 3a),

polyhedral cells, and so on.

Besides being thus classified according to

shape, cells may be designated according to

Fig. Zb.—a. Columnar Cells; b. Ciliated Columnar Cells.

Highly magnified.

contents. Tims fat cells and pigment cells are

spoken of, the former being filled with oil, so

that it api^ears as a mere sac of oil, the latter

being loaded with dark-coloured granules.

Moreover, cells may be described according

to their function, or situation, or tissue in which

they are found, as epithelial cells, blood cells,

gland cells, nerve cells, connective tissue cells.

The functions of cells have been already

partly indicated. They manifest vitality in

various ways:—(1) absorption of matter; (2)

transformation of the same either into proto-

plasm or some material formed by the cell, such

as fat or j)igment (colouring matter)
; (3) sepa-

ration of waste matters of no further use to
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the cell (excretion)
; (4) growth or increase in

size and development of parts by taking up new

matter
; (5) development of new cells or descen-

dants which succeed the old ones; and (6) special

properties, such as that of changing their form

or contracting, or that of nervous activity, as

shown by the cells of the nervous system. Each

cell has a life of its own. Some live for from

12 to 24 hours, as is likely the case with many

of the cells lining the alimentary canal, others

may live for many years, as in cartilage or gristle

and bone. In glands they are constantly en-

gaged in separating various matters from the

blood, and altering or elaborating these to

form new substances, to be made use of in the

body or expelled from it. Thus the cells of

the liver form the bile, those of the kidney

separate certain substances from the blood,

which are cast away in the urine, while those

of the salivary glands and of the glands of the

stomach and pancreas form the juices by whose

agency food is digested.

Epithelium.—Cells are associated and com-

bined in various ways to form simple tissues.

Such a simple tissue is called an epithelium,

and the cells are called epithelial cells. The

cells are united together by a very small amount

of a cement substance. The cells forming an

epithelium may be globular, squamous, colum-

nar, or ciliated, and so squamous epithelium,

columnar epithelium, ciliated columnar epithe-

lium, and so on, are spoken of. Moreover the

cells forming an epithelium may be in a single

layer only, or may be several layers deep. In

the former case, the epithelium is said to be

simple, in the latter case stratified. It is,

then, easy to understand what is meant by

simple squamous epithelium, and what by
simple columnar epithelium, and what by
simple columnar ciliated epithelium. In each

case what is meant is a tissue formed of a single

layer of cells, but in the first the cells are

squamous, in the second columnar, and in the

third ciliated col-

umnar. Then there

is stratified squa-

mous, stratified

columnar, and

stratified colum-

nar ciliated epi-

thelium. In the

Fig. 4.—Stratified Squamous Epi-
tholium (Klein). Highly magnified.

case of stratified epithelia it is the character
of the uppermost layer of cells that gives the
designation. So that of the three last phrases,
the first means a tissue formed of several layers

of cells of which the uppermost is squamous,
n ’

the second signifies a similar structure, the

uppermost layer being columnar, and in the

third case the top layer is columnar and ciliated.

Now such epithelia are found on the whole

surface of the skin, lining the mouth, throat,

and whole length of the alimentary canal, and

all canals communicating with it, lining the

air-passages and recesses of the lungs, the nos-

trils, canal of the ear, surface of eyelids and

eyeballs, lining the tubes and recesses of glands,

lining all the closed cavities and tubes of the

body, &c., and epithelial structures form the

esseniial parts of the terminal organs of the

senses.

Functions of Epithelium.—Such structures

may be divided, as regards their function, into

two main divisions. One set of them are ob-

viously chiefly protective in character. The

layers of epithelium which together form the

epidermis or superficial layer of the skin has

little beyond such an office to discharge. So

is it with the cells covering the mucous mem-
brane of the mouth, and those lining the inner

surface of the eyelids and front of the eyeball,

of which fig. 4 is a representation. A similar

duty belongs to the epithelium lining the air-

passages and air-cells of the lungs. Epithelia

which discharge so inactive a function are com-

monly formed of squamous or short columnar

cells, and if the situation they protect be much
exposed, they are generally stratified. The
second great division of epithelia consists of

those whose cells are formed of highly active

protoplasm, and are busily engaged in some
sort of secretion. Such ai'e the cells of glands

—the cells of the salivary glands, which secrete

the saliva, of the gastric glands, which secrete

gastric juice, of the intestinal glands, the cells

of the liver, the cells lining the tubules of the

kidney, the sweat glands, and so on. Sucli ac-

tive epithelial structures are usually formed of

a single layer of cells, which are more or less

globular in form or long columnar.

Of ciliated epithelium it is necessary to say a

further word. The cilia are delicate prolonga-

tions of the protoplasm of the cell. They
execute a rapid whip-like lashing movement
as often as ten or more times a second, and
the movement may be quickened or slowed by
favourable or unfavourable circumstances. All

the cilia move in the same direction. In the

case of the respiratory passages, this serves to

sweep mucus up the passages; and in other

canals a similar valuable office is filled by the
ciliated epithelium.

The Connective Tissues.—Under this term
1*
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are grouped certain tissues, which to all out-

ward appearance vary greatly from one another,

but wdiich are all produced in the developing

body from the same parts, and act as packing or

supporting structures. Under certain circum-

stances one of these tissues may be substituted

for another, and in certain situations one

merges into another. The following is a 'list

of such tissues :

—

I Connective Tissues Proper:
1. White Fibrous Tissue.

2. Yellow Elastic Tissue.

3. Adipose or Fatty Tissue.

4. Areolar or Cellular Tissue.

5. Adenoid, Retiform, or Lymphatic Tissue.

6. Mucous Tissue.

II. Cartilage (commonly called Gristle), see p. 23.

1. Hyaline Cartilage.

2. White Fibro-Cartilage.

3. Yellow Fibro-Cartilage.

III. Bone and Dentine of Tooth (see pp. 17 and 137)

All of these tissues consist of three elements,

the proportions of which vary in each tissue,

namely, (1) a ground-substance or matrix, (2)

cells, (3) fibres. The ground- substance is best

seen in hyaline cartilage (p. 23), where it is

transparent and glassy looking, but, in the

connective tissues proper, it is in small amount,

and is obscured by the mass of fibres. In bone,

and in tooth, this ground-substance is infil-

trated with salts, which give the bone its hard-

ness and make it so seemingly different from

the other tissues. In the connective tissues

proper the cells are called connective tissue

corpuscles, in cartilage they are called carti-

lage cells, and in bone, bone corpuscles.

The fibres are of two kinds, one exceedingly

fine, transparent, and running a wavy course

in bundles—fibres of white fibrous tissue, the

other, coarse, yellowish, and elastic—fibres of

yellow elastic tissue.

White Fibpous Tissue (fig. 5, 1) consists of

bundles of very delicate fibrils. In each bundle

the fibrils run a more or less parallel course,

though wavy. The bundles are bound together

by a small amount of cement substance. Asso-

ciated with them are the connective tissue cor-

puscles, irregular masses of nucleated proto-

plasm, often branching, but determined as to

shape by the pressure exerted on them by the

bundles. They lie on the bundles, in minute

passages between them, when the bundles run

parallel as in tendon, or they lie in spaces,

enclosed by the bundles, when these cross to

form a belt work, as in subcutaneous tissue,

the loose tissue under the skin. On boiling,

white fibrous tissue yields gelatin, and on the

addition of a dilute acid the bundles swell up

and become cloudy and gelatinous.
n

Now this tissue is found forming part of

various structures, skin, tendon, membranes,
loose tissue between and over muscles, beneath

skin, &c.; and in these different situations the

bundles are variously disposed, parallel in ten-

don, crossing and recrossing in skin and inter-

muscular tissue.

Yellow Elastic Tissue (fig. 5, 2) also consists

of fibres, which, however, are much stx'onger

and coarser than those of white fibrous tissue.

1

Fig. 5.—Fibres of (1) White Fibrous and (2) Yellow Elastic Tissue.
Highly magnified.

They are yellowish, and tend to split and curl

up at the ends. They possess a high degree

of elasticity. It is these fibres that confers

elasticity on the skin, and on the coats of blood-

vessels. This tissue is the main component of

the ligamentum nuchse, the broad ligament in

the back of the neck of large quadrupeds, for the

support of the heavy head. It does not yield

gelatin on boiling
;
acetic acid has no effect on

the fibres, and cells are few in it if any.

Cellular or Areolar Tissue is made up of

bundles of white fibrous tissue interlacing and

crossing one another to form a mesh-work.

Numerous elastic fibres are present, conferring

elasticity. The two kinds of fibres are easily

distinguished, under the mici’oscope, by adding

dilute acetic acid, when the white fibres swell

up, become transparent, and the unaffected

yellow fibres are revealed. The interlacing

bundles inclose little spaces or areolae, hence

the term areolar or cellular. Attached to the

bundles or lying in the spaces are connective

tissue corpuscles and other cells, identical with

white blood corpuscles, which have probably

found their way, by amoeboid movement (p. 15),

from the blood-vessels abounding in the tissue.

It is a tissue found in large quantities under

the skin, covering the muscles, the blood-

vessels, and nerves, and in various parts form-

ing a kind of protective covering for delicate

and important organs. It is because of its

general distribution, and because of its binding

various structures together, that it is called

connective. The little spaces are filled up with

fluid that has oozed out of the blood-vessels.
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Adipose Tissue or Fat contains fibres of

white fibrous tissue, forming a mesh-work in

which fat cells are embedded. These fat cells

are round or oval, and consist of ordinary con-

nective tissue cells, in which oil drops have

accumulated till the cells resemble little enve-

lopes or sacs filled with oil. The oil may be

removed and used up in the body, and then

the cells are once more ordinary connective

tissue cells. Adipose tissue forms a considerable

layer beneath the skin, covers various internal

organs, and is found in the marrow of bones

and elsewhere. It is protective, in the sense

of acting as a packing agent between organs

;

and it prevents the heat being carried off too

quickly from the body, as it is a bad con-

ductor.

Adenoid Tissue is described on p. 201.

Mucous Tissue is found chiefly in the early

stages of development. It subsequently under-

goes change to ordinary connective tissue. It

consists of numerous large branching connec-

tive tissue cells, lying in a clear homogeneous

semi-fluid mucous substance.

Section II.—THE BONES AND JOINTS.

A.—THEIR ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

The Bones: Microscopical Structure and Chemical Constitution—Periosteum, Endosteum, and Medulla.

The Skeleton: Head—Cranium, and Face; Trunk; Vertebral Column, description of vertebrae;

Thorax
;
Upper and Lower Extremities.

The Joints: Structures that enter into the formation of a joint—Bone, Cartilage, Synovial Membrane,

Ligaments.

Kinds of Joints : Imperfect; Perfect—(1) Ball-and-socket, (2) Hinge, (3) Pivot, (4) Shifting.

Kinds of Movements: (1) Angular—Flexion and Extension, Adduction and Abduction; (2) Coap-

tation
; (3) Circumduction ; (4) Rotation.

Bones consist of an earthy or mineral part

and an animal part. If a bone, say a rib of an

ox or sheep, be steeped for several weeks in

dilute hydrochloric acid, the mineral matter is

dissolved out by the acid, and there remains

the animal matter. It retains perfectly the

outward form of the bone. It is no longer hard,

however, but soft and flexible. On the other

hand, if a bone, say the knuckle from a joint,

be put into a clear fire, the animal matter is

slowly burned away, and only the mineral re-

mains. The bone by the burning first becomes

black, and then, as the last trace of animal

matter disappears, it becomes pure white.

The earthy matter also retains perfectly the

shape of the bone, but is very brittle, and
liable, at the slightest touch, to crumble to dust.

The earthy matter forms about 70 of every

100 parts of the bone, and the animal or organic

matter about 30 of every 100, less than one-

third. The animal matter is like gelatine; and
the earthy consists of phosphate and carbonate

of lime, phosphate of magnesia, and chloride of

sodium (common salt). In childhood bones

contain a larger percentage of animal matter,

therefore they are flexible and more liable to

bend than to break; while, in old age, they
contain a greater percentage of mineral matter,

and therefore are more brittle and easily broken.

Usually when a bone is sawn through it is

found to have a shell of hard, compact bone

outside, and inside the plates of bone ai*e less

closely packed, spaces being left between, giving

a spongy look. This spongy bone is called

cancellated. Fig. 6 shows this very well. A

Fig. 6.—Showing dense bone outside, spongy bone within.

long bone has in its centre a cavity called the

medullary canal, filled with a soft, reddish,

jDulpy substance, consisting largely of fat cells,

and called the medulla or marrow.

Bones are usually classified as Long, or

Cylindrical, such as the long bones of the

arm or leg. Short, or Irregular, such as the

small bones of the wrist and sole of the foot,

and Flat, or Tabular, such as the bones of the

skull.

Bone is completely covered outside by a

dense fibrous coating called the periosteum,

which is richly supplied with blood, and plays

a chief part in the growth of bone. The cavity

in a bone is also lined with a similar mem-
2
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brane called endosteum, also rich iu blood-

vessels.

The bone itself seems so dry and hard as to

have no moisture witliin it, nor any blood

supply
;
but this is not the case, for blood-

vessels pass into it from the periosteum through

minute openings, and most long bones have be-

sides a special artery (nutrient artery) enter-

ing them to carry a due sui)ply of nourishment.

If a very thin slice be taken from across a bone

and examined under a microscope, magnifying

about 300 diameters, an appearance is presented

like that shown in Fig. 7, b. Little openings

(a, b) are observed, and round them are ranged

rings of bone, with little black bodies in them,

from which fine dark lines branch out. These

openings are canals cut across, called Haversian

canals, after Havers, whofii-st described them;

the black bodies are spaces, called lacunae (little

lakes), in the bony plates, while the fine dark

lines are very narrow canals which connect the

lacunae with one another and with the Haver-

sian canals. The narrow channels are called

canaliculi. A, of the same figure, shows a section

taken lengthways, by which the Haversian

canals (a, b) have been opened up, not cut

across, and are seen branching and communicat-

ing with one another. Now, in these Haversian

canals blood-vessels run
;
the lacunae contain

little masses of a jelly-like mateidal—living

protoplasm—processes from which pass along

the canaliculi. c, of the figure, shows a lacuna

(a), largely magnified, with its living mass of

Early in the life of the child, months before

it is born, there are no true bones in its body,

their place being occupied by cartilage (gristle).

The masses of cartilage have, however, the

shape of bone, and it is out of them the bones

are developed. Take such a one as the thigh-

bone
;

it is found that shortly before birth only

the shaft has become true bone, the two ex-

c? h

Fig. 7.—Micro8copic.il appearance. A, of section of bone lengthwise, and

15, in cross section. C, A bone cell.

protoplasm [h). Thus bones have not only a

large blood supply obtained from the nutrient

artery, and from the periosteum covering the

outer, and the endosteum lining the iliner, sur-

face, but contain innumerable little cells of

living material, which are capable of drawing

from the blood the sort of fof)d they require,

and thus of maintaining a constant net-work of

nourishing channels through the whole bone.

tremities being still made of cartilage (Fig. 8, a).

Just at birth a small deposit of earthy matter

is found in the lower end (b. 2), which goes on

extending. At one year of age a second deposit

is seen in the upper end (c. 3). These little

deposits, from which the bone forms, are called

centres of ossification. The bone formation

goes on from these centres till the ends are

quite bony, and cartilage exists only at the

place of junction between the shaft and the

two extremities. The two ends are called

epiphyses, and may readily be se])arated at

this staire from the shaft. This is an accident

which sometimes happens to children,

and since it is at this point of junction

that the jirincipal growth in the length

of the bone occurs, such an accident

may seriously interfere with the

growth. The union between shaft and

epiphyses does not take place till ma-

turity, when further growth in the

long direction ceases. Bones increase

in thickness by growth from the inner

surface of the periosteum. If, by ac-

cident or disease, the periosteum be

stripped off, no increase in thickness

can take place, and the surface of the

bone, deprived of its nourishment, will die; and>

for a like reason, destruction of the inner lining

membrane would impair the vitality of the

inner surface. On the other hand the pei’iosteum

may be kept in a higher state of activity than

usual l)y constant irritation, as in chronic in-

flammation. The result will be increased for-

mation of new tissue and thickening of the bone.

See Diseases of Bone.
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The VARIOUS bones are described

IN THE TEXT — DD. 19-23.
-i* Co'‘Onal cuture

2 Pdrietd' bone

1 fro'Hai bone

.'t Temporal bone

•8 Orbits
Side of occ*p'iai oooe

• •5 Malar or cbe«i< -bone

•HI CondylO'O process of io«»»er j8^
7 Syper»or ona^'liary — Upper ja<A> 'bone

Nesa' bones i>

II Angie of lower je*

of lowe.ymphyi

Four lOAcr cervical veflrOr*t (7 m all)

20 firsl bone jf str'nuvn

, ^
; leiTicics - Coi'ar nones

2‘1* Coracyid process ot scapula

2& Acmrmon of scapula

and two lywe' dt rsal Verlebros fU in ail’ If
Shouldc' tilddr

27 Head of hufneius — Arm bone

IAnt?riOr^M^
Surtace of^^
scapula

2 N Body of hufoerus
Cartilages'

J8o^ ribs

Ensifono cartilag^

8 Condyles of Kurnervis

.'JO Heed of redius
Outer bone of forearm

^ Ulna — Inner bone of forearm

Lumbar vertebra (Sm number)

Carpal ends of radius and ulna 33

33 Anterior supenor process of il<um

3t> Anterior inferior process of iIiuti

39 Brim of pelvis

*>1 Head of femur or thigh-bone

\ - 43 Trochanter major of femur

42 Nech of femu'

3H Tuberosity’
of ischium

nphysis pubis.
;

Coccyx

40
foramen ovale

•T-F Body of femur
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THE SKELETON.

The skeleton (Plate I., figs. 1 and forms

the hard framework of the body, and is com-

posed of bones united with one another by joints

of various forms, in many cases plates or pads of

gristle being interposed between tlie opposing

bones to permit of movement, the union being

further strengthened by strong and dense fibrous

bauds, which bind the one bone to the other.

The skeleton is divided into head, trunk, and

limbs, and is made up of more than 200 bones.

The Head includes the part inclosing the

brain, called cranium, and the face, the former

containing eight bones, and the latter fourteen.

The eight bones of the cranium are the frontal,

two parietal, the occipital, two temporal, the

sphenoid, and the ethmoid.

The frontal (Figs. 9 and 10, a) forms the fore-

head and part of the

vault of the skull,

as well as part of

the roof of the sock-

ets for the eye-balls

(called the orbits).

In children the fron-

tal bone is in two

parts, by a division ^

passing down the

middle. The parie-

tal (b) bones form

the great portion of

the roof, and meet Fig. 9.—The Head, viewed Uom before,

the occipital behind,

which completes the roof, and is continued on-

wards to form a large part of the floor or base of

the cranial cavity. The part of the occipital

forming the floor is pierced by a large opening
called the fo-

ramen mag-
num, through

which the

spinal cord

passes to reach

the brain. In

Fig. 10 o is

pointing to

the extreme

side limit of

the occipital

bone. The
sides of the ca-

vity are closed

Fig. 10.—The Head, viewed from the sid

m by the temporal bones (d), one on each side.
These contain the organ of hearing. In the

figure d' indicates a downward projection of the

temporal bone, which is situated just behind

the ear. It is called the mastoid process. The

gap in the floor of the cranial cavity left

by the occipital is filled up by the sphenoid,

which thus stretches between the occipital be-

hind it and the plates of the frontal occupy-

ing the roof of the eye-sockets in front of it.

Part of the wing of the sphenoid is seen in

the figures, and is marked c; but the main

portion is at the base of the skull, and within,

and is therefore not seen in the figures. The

ethmoid is a very spongy bone, is not visible

from the outside, and fills up the interval

between the orbits. It forms the roof of the

cavity of the nose, and is jDierced by small

openings for the passage of the nerves of smell,

e, in Fig, 10, shows the side of the ethmoid

forming part of the inner wall of the orbit
;
the

other side of the bone is in a similar position on

the inner wall of the other orbit.

The fourteen bones of the face are—two

upper jaw-bones (superior maxillary), two

malar or cheek bones, two nasal, two palate,

two lacrymal, two inferior turbinated bones

in the nasal cavity, the vomer or ploughshare,

and the lower jaw-bone (inferior maxillary).

The upper jaw-bones (r) carry all the upper

teeth, and form part of the floor of the orbit,

the rest of which is completed by the cheek-

bones (e), which also send an arch backwards
to join the temporal bone. These arches (zygo-

matic arches r. Fig. 10) are the prominent

ridges which run out from below the outer angle

of the eye to the front of the ear. The nasal

bones (g) form the bridge of the nose, and at

their upper end they come into contact with
the lacrymals (ii. Fig. 10), placed in the inner

angle of the orbit, and grooved for a duct,

along which the tears pass from the eye to the

nose. The cavity of the nose is divided into two
by the vomer (j. Fig. 9), so called from its re-

semblance to a ploughshare,which forms a middle
wall of partition between the two nostrils, while
the inferior turbinated are scroll-like bones
which project from the wall in the inside of

the cavities (m and l. Fig. 9). The palate

bones are behind those of the u-pper jaw, and
with them form the bony part of the roof of

the mouth. The lower jaw-bone (k) is the

lai'gest of the face bones, and carries all the
lower teeth. It is the only bone in the head
which is movable, a hinge joint being formed be-

tween its strong prominences, projectingupwards
(p, Fig. 10), and a hollow in the temporal bone
under the ends of the zygomatic ai’ch. All the
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other bones of the head are immovably con-

nected with one another, one bone jn’esenting a
ragged edge, like badly-formed teeth of a saw,
the teeth titting into corresponding notches in

the edge of the other bone. These irregular

lines of union are called sutures.

The Trunk consists of the backbone or ver-

tebral column, on the top of which the head is

supported, and the chest or thorax.

The Vertebral Column is composed
ginally of 32 separate pieces,

each piece being called a

on-

(a)

U9

vertebra. In the adult state

the separate pieces number
only 26, several having be-

come fused together. The
sepai’ate pieces are arranged

one on the top of the other,

cushions of gristle being in-

terposed between each (Fig.

11, g, g), which also help to

unite them, while the union

is completed by partially

movable joints and by strong

fibrous bands called liea-

ments. The column so ar-

ranged presents two forward

curves, the first (a) in the

neck, the second (6) at the

lower part of the back, and

there are two corresponding

backward curves. The first

seven vertebrfe (1 to 7) oc-

cupy the region of the neck,

and are, therefore, called

cervical (Latin, cervix = i\\e

neck); twelve (from 7 to 19)

are the supports from which

spring the ribs, and consti-

tute the n)ain portion of the

back, being called accord-

ingly dorsal; the next five

(19 to 24) are called lum-

bar, in the region called the

“small of the back.” Following these there

come five bones, separate in early life, but

united in the adult into one piece called the

sacrum, which forms with the haunch bones on

each side a large cavity—the pelvis. Attached

to the end of the sacrum is a small pointed

bony mass, containing four vertebrce, originally

separate and of a rudimentary kind, which cor-

responds with the bony part of the tail in other

animals, and is called coccyx.

Each vertebra consists of a bodg (Fig. 12, a)

from which two arches pass backwards (c, c).

24

///

29

Fig. 11.—The Vertebral

Column.

Fig. 12.—A Dorsal Vertebra. Fig. 13.—A Cervical Vertebra.

which meet in the middle line (6) and are pro-

longed into a projection or process—the spinous

process (d). The arches inclose a ri)ig (h). Pro-

jecting upwards and downwards from the sides

of the ring are processes—two above by which

the vertebra is united to the one above it, and
two below for union with the one below it.

These are called articidating processes {g, Fig. 12).

Just about the position of these, there pass

transversely outwards other two projections, one

on each side, called the transverse processes (J).

Now when the vertebrie are in position the

spinous processes are in line. They project

backwards—the bodies being in front (see Fig.

11),
and give the irregular feeling that is expe-

rienced when one passes the hand down the

centre of a person’s back. At the same time

the rings are all one above the other, and so

form a canal {the spinal canal) in which the spinal

cord lies, and by the bony walls of which it is

protected. The vertebrre differ slightly accord-

ing as they belong to the. cervical, dorsal, or

lumbar region. The cervical vertebrae (Fig. 13)

have a canal (/) in the transverse process for

the passage of an artery, and their spinous pro-

cesses {d) are split at the extremity. The bodies

of the lumbar vertebme ai’e more massive than

those of the dorsal.

Their ti’ansverse

and articulating

[processes are more

marked (see Fig.

14, references the

same as in Fig.

1 2) ,
and their spin-

ous processes are

hatchet-shaped and

point straight

backwards, while

the s|)inous processes of the dorsal vertebrm

overlap one another, and the transverse pro-

cesses have little polished surfaces for unit-

ing with the ribs (Fig. 12, c). The bodies of

the vertebrfe are of a diffei'ent shape in the

three kinds, as may be seen from the figures.

The two uppermost vertebrae are peculiar. The
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BACK-BONE, CHEST, AND ARM.

first is called the atlas (Fig. 15) because it bears

the head. It has very large surfaces {g) for a

joint between it and processes of the occipital

bone, and it is owing to this joint that the nod-

ding movement of the head is possible, ibis
o

vertebi’a has no body,

but, instead, a small

Fig. 15.—The Atlas Vertebra.i Fig. 16.—The Axis Vertebra.

ring, separated from the large one {1) by a strong

fibrous band which passes across between the

two (see arrow lines in Fig. 15, k). The second,

vertebra is called the axis (Fig. 16), because its

union with tlie first is such as to permit a turn-

ing movement between them, by which the head

is turned to one side or another. This is effected

by means of a process called the odontoid or

tooth-like process. Fig. 16, c, h, e, which springs

upwards from the body of the axis and fits into

the smaller of the two rings of the atlas. The

odontoid process is retained in this position by

means of a joint between the surface e (Fig. 15)

of the axis and the surface d (Fig. 16) of the

process, as well as by strong fibrous bands,

which also prevent it turning too far, and par-

ticularly by the ligament already mentioned

as passing across between the two rings of the

atlas. This ligament, in the living state, inter-

venes between the process in front of it and the

spinal marrow behind it, and if it were to

break, the process would crush backwards, de-

stroy the spinal cord at tliis point, and so cause

instant death. This occurs when the neck is

broken.

The Chest or Thorax consists of the twelve

dorsal vertebrse behind, of twenty-four ribs,

twelve on each side, which spring from the

vertebne and arch forwards, and of the breast-

bone or sternum (o, p, q, Fig. 17), to which, by
means of cartilages, most of the ribs ai’e united

in front. All the twelve ribs on each side (1 to

12 in figure) are not connected with the breast-

bone. The first seven have each a separate j)iece

of gristle (cartilage—c, c) uniting them, and are

therefore called “true ribs;” the three next in

succession are united by the same piece of car-

tilage, while the last two are quite unconnected
with the sternum, and terminate in the muscular

1 The position of this figure is different from that of the
others. It is the back part that is nearest the person look-
ing at it. In the other figures it is the body or front part
that is nearest.

wall of the belly. The last five are termed

“false ribs,” the last two (/,/) being also called

“floating ribs.”

The attachment of the ribs to the vertebrte

is by joints

which allow of

considerable

movement, so

that the ribs

can be elevated

or depressed,

and thus the

cavity which

they inclose

may be increas-

ed or dimin-

ished in size.

The cartilages

confer elasticity

on the bony

walls of the

chest
;

but in

advanced life

much of this

elasticity is lost

by the carti-

lages becoming

brittle owino' to
upper vertebrae inclosed in brackets .are

^ cervical, the lower lumbar.

a deposit of

lime in them, and consequently the chest be-

comes less capable of movement.

The Upper Extremity is connected with the

thorax by means of two bones which together

receive the name of the shoulder girdle. They

are the collar-bone or clavicle

(r. Fig. 17), and the shoulder-

blade or scapula {s, Fig. 17). The

collar-bone stretches from the

top of the breast-bone {o,p, q) out-

wards, and forms the prominent

point of the shoulder. Tlie sca-

pula lies on the back of the

thorax, where it is freely movable,

and is attached to the outer end

of the clavicle by strong fibrous

bands. It has a sti’ongly devel-

oped spine (s') for the attachment

of muscles, and two jn’ocesses

{coracoid s'" and acromion s", the

latter a prolongation of the spine)
Fig. i8.-The iiu- -which its attachment to the cla-

merus.
• , • m i i o •

Vide IS effected. At one of its

angles it has a polished hollow (the glenoid cavity

—t) lined with cartilage, into which the head of

the arm-bone or humerus (Fig. 18) fits, thus

forming the shoulder joint. The lower end of the

Fig. 17.—The Thorax.
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Fig. 19.—The Ulua

and Radius.

The bones are shown

humerus is broadened out by a projection on

both the outer and inner sides, the outer and

inner condyles, and has a pulley-like surface (6)

for articulating with the forearm to form the

elbow joint. The forearm con-

sists of two bones, ulna and

radius. The ulna (Fig. 19, 1)

is the inner of the two, is large

at the upper end, where it has

two projections, one, the coron-

oid process (6), in front, and the

other, the olecranon process (a),

behind. Between these two is a

deep groove (c) into which the

smooth pulley-like surface of the

humerus is received, forming a

hinge joint. The olecranon be-

hind forms the sharp promin-

ence of the elbow. The lower

end of the ulna is slender.

The radius (Fig. 19, 2) is the

outer of the two bones, is small
’

^ ^
another m the

at the upper end, where it is The radius (2) is above

connected with the ulna, so as

to permit its head to have a on the side of the ulna

rotary movement, and is large

and expanded at the lower end

([/), where it forms part of the wrist joint.

The arrangement of these joints is such that

the radius can roll, as it were, half-way over

the ulna. It carries the hand with it, which

is thus turned palm downwards—in the act of

what is called pronation ;
when the radius is

rolled back again the hand is turned palm up-

wards, that is, the back of the hand is now down-

wards—supination.
The wrist or car-

pus (Fig. 20) is made

up of two rows of

small bones, four in

each row. Begin-

ning from the thumb

side these bones are ^
named as follows

:

Scaphoid (l),Semi-

lunar (2), Cunei-

form (3) and Pisi-

form (4), in the first

row; Trapezium

(5), Trapezoid (h), rig. 20 .
—The Hand, from behind.

Os Magnum (7), a dotted line leading to 4 shows the

and Unciform (8)
position of the pisiform bone, which

' rests on the cuneiform, and can be seen

in the second row. only from the front.

These small bones

are allowed a slight amount of movement on

one another by means of joints. The palm

of the hand contains five shafted bones called

metacarpal bones (m), which means coming after

the carpus or wrist. These metacarpal bones

support the phalanges (p) or bones of the finger.

There are three phalanges in each finger, dimin-

ishing in size towards the point. The thumb
has only two phalanges (Fig. 20, p').

The Lower Extremity, like the upper, is

connected to the trunk by means of a girdle

called the pelvis or pelvic girdle (Fig. 21). The

pelvis is formed behind b}'’ the prolongation of

the vertebral column, os sacrum and coccyx

(S and C). Arching forwards from the sides of

the sacrum are two large irregularly shaped

bones, one on each side. The name given to

each of these bones is innominate bone or the

unnamed bone. In the figure the lines I on

each side of the back-bone indicate the ])lace of

union with the sacrum. The innominate bones

meet in front at the symphysis pubis (sp), a

pad of gristle intervening. Each innominate

bone consists

in early life of

three pieces,

termed Ilium

(a)
.

Ischium

(b)
,
and Pubis

(c) . When the

pelvis is looked

at as a whole

a prominent

ring can be
Fig. 21.—The Pelvic Bones. „ , , , „

followed from

the sacrum behind round to the symphysis in

front, this is called the brim of the pelvis.

The inclosed cavity contains the urinary and

generative organs and the lower part of the

bowel. In the erect position the pelvis forms

an aiude of 00° with the horizontal, so that the
O ^

pressure communicated by the back-bone is

thrown, by this inclination, on to the innomin-

ate bones. Strong fibrous bands, passing from

the sacrum to the part of the innominate bone

called the ischium (at the point where the b is

placed in the figure), prevent the sacrum from

being forced forwards by the pressure. In the

pubic portion of the bones is an irregular open-

ing— obturator foramen— (o) through which

blood-vessels, nerves, &c., pass outwards. In

the innominate bone of each side is a large

and deep irregularly formed cavity (a), which

is lined with gristle and receives the head of

the thigh-bone. It forms a very deep socket;

and the thigh-bone has a correspondingly large

globular head. This large socket is called the

acetabulum.
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The thigh-bone or femur (Fig. 22) is a very

large and strong bone, and presents a shaft (a)

with a routih ridfire on the back for the attach-

luent of muscles. At its uj)per

extremity, besides tJie globu-

(^) men-

tioned, it has two rough pro-

minences, one large and ex-

ternal (2), the other small and

internal (3). These are called

the large and small trochan-

ters. The former can be felt

just beneath the skin on the

outer side of the hip -joint.

The lower end of the femur

is broad and irregularly

shaped, and has two en-

largements, one to the

inner, the other to the

^
13 outer side, called con-

dyles, and fitted forform-

ing a hinge joint with the suc-

ceeding bone of the leg. The

leg has two bones, the inner

called Tibia or shin-bone

(Fig. 22, 1), the outer called

Fibula or clasp bone (2).

The tibia is much the larger

of the two, and above is con-

nected with the thigh-bone

(at b) to form the knee joint,

the fibula being attached to

the outer side of its head.
Fig. 22.—The bones of front of the knee joint,

the leg, left side.
, .

j 7

situated within a tendon, is

the knee-cap or patella

(Fig. 22, 3).

The lower end of the

tibia and of the fibula

enter into the ankle

joint, the weight being

conducted to the foot by
the tibia. The lower end

of the tibia projects on

the inside of the joint,

and the lower end of the

fibula has a similar pro-

minent process on the

outside of the joint.

These processes are

termed Malleoli.

The Foot (Fig. 23)

consists of three j)arts,

like the hand. Tarsus,

Metatarsus, and Phalanges. The tarsus con-

sists of seven bones, viz.: os calcis or heel-

bone (1), the astragalus or ankle-bone (2),resting

above the os calcis and supporting the tibia, the

cuboid (3), in front of the os calcis, the scaphoid

(4), in front of the astragalus, and in front of

the scaphoid are the internal (5), middle (6), and

external (7), cuneiform. Like the five meta-

carpal bones forming the palm of the hand, suc-

ceeding the tarsus

are five metatarsal

bones forming the

sole of the foot (m).

Fig. 23.—The Foot.

Fig. 24.—The Foot, from the side.

To these succeed the bones of the toes, each toe

having three phalanges (p), except the great

toe, which has only two. Here the resemblance

to the fingers and thumb is apparent.

Fig. 24 shows the position of the tibia astride

of the astragalus, and the great projection be-

hind of the os calcis (c), to which is attached

the tendon of the calf muscle. This figure also

shows the peculiar arch of the foot, of which

the os calcis and the balls of the toes are the

j^iers. It is easily seen how well this arrange-

ment is adapted for supporting the weight of

the body.

THE JOINTS.

By Joint or Articulation is meant the union

of two bones by means of other structures. The
structures that enter into the formation of a

joint are: (1) bone, (2) cartilage or gristle,

(3) synovia, a smooth delicate membrane which
lines all parts of the inside of the joint except

the opposing surfaces of cartilage, (4) ligaments,

strong bands to bind

the bones together.

(1) Bonehasalready

been de.scribed (p. 17).

(2) Cartilage. Hya-
line cartilage consists

of a ground-substance

of a fine ground-glass

appearance, containing

cells, which have a nucleus and nucleolus, and
lie in spaces in the ground-substance inclosed

by a capsule. One cell may fill one space, but

oftener two, three, four or more cells are present,

Fig. 246.—Hyaline Cartilage, as
seen magnified.
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which have obviously originated by division

from one original cell (fig. 246).

In white fibro-cartilage the ground-sub-

stance is everywhere pervaded, and almost

replaced, by white fibrous tissue, disposed in

layers of bundles, the encapsuled cartilage cells

lying between the bundles.

In yellow fibro-cartilage yellow elastic fibi’es

form a basket-work, the cartilage cells occupy-

ing the meshes.

The first variety is found coating the opposing

ends of bones, entering into the formation of a

joint (articular cartilage), forming the portions

of the ribs that become attached to tlie breast-

bone (costal cartilage), and it is this kind of

cartilage that occupies the place of bone in

foetal life, being afterwards replaced by bone.

White fibro-cartilage is found in the discs be-

tween the vertebrae of the spinal column
;
and

the third variety forms the main portion of the

lid of the windpipe—the epiglottis, and of other

cartilages of the voice-box or larynx (p. 262).

Cartilage is tough but highly elastic. Disposed

between bones it acts a.s a buffer, while permit-

ting a certain amount of flexibility.

(3) The Synovial Membrane is vei’y delicate,

and from it a fluid, synovia, is poured out to

moisten the cavity of the joint and so reduce

the amount of friction and heat developed by

movement. It is supplied with blood-vessels.

(4) Ligaments are made of bundles of deli-

cate wavy fibres bound firmly together. They

are not elastic. They pass from one bone to

another, strongly supporting the joint, which

sometimes they completely surround.

In a joint, then, you have the ends of two

opposed bones, of which the opposing surfaces

are coated with cartilage; strong ligaments pass

between tliem to complete and maintain the

union; and the inner surface of the joint cavity

is lined by a membrane which pours out a fluid

to lubricate the joint.

It is, however, only perfect joints that are

thus fully equipped, and there are joints which

want one or other or several of these structures,

which are therefore called incomplete or im-

perfect joints.

Imperfect Joints. (1) The bones of the

skull are united by their ragged or serrated

edges being dovetailed into one another, no

structures intervening between the bones. Such

joints are called sutures and are immovable.

(2)

In the union effected between the bodies

of the vertebrae there is an example of incom-

plete joints, which are 'partially movable. Be-

tween two opposed bodies of vertebrae there is

n

a pad or cushion of cartilage of the white

fibrous kind. The pads are elastic and useful in

preventing jars to the vertebral column. Be-

sides, they allow of a considerable amount of

movement over all, though very little between

any two vertebrae. The union is strengthened

by ligaments, but there is no synovial mem-
brane.

Of Perfect Joints there are various forms,

according to the nature and amount of the move-

ment permitted.

(1) Ball-and-socket Joints. In 'this form one

bone has a cup-like depression into wdiich the

head of the other fits. This is the kind of joint

existing between the head of the arm-bone and
the glenoid cavity (p. 21) of the shoulder-blade,

and between the head of the thigli-bone and the

acetabulum of the innominate bone. In the hip

joint the head of the bone is kept close in the

cavity by means of a special ligament wdthin the

cavity itself, the round ligament, which passes

from a depression in the bottom of the aceta-

bulum to the head of the thigh-bone. Ball-and-

socket joints permit free motion in almost any

direction.

(2) Hinge Joints. Here the opposing sur-

faces of the bones have elevations and depres-

sions which fit into one another and allow of

movement only in one direction. The elbow,

ankle, and knee joints are examples of this

kind.

(3) Bivot Joints. The best example of this

is the joint between the first and second verte-

brae, the pivot being formed by the odontoid

process of the axis, and the ring in which it is

placed being provided by the atlas vertebra.

The kind of movement permitted here is rotary.

(4) Shifting Joints. In this last kind the

amount of movement is restricted and amounts

to only a slight gliding between the ends of the

bones. The joints between the bones of the

wrist and those between the bones of the ankle

are good examples.

Besides the ligaments and muscles a force

tending to keep bones in joint is the pressure

of the outside air. The hip-joint, for examjjle,

is so completely surrounded by ligaments as to

be air-tight; and the union is a very strong one.

If the ligaments be pierced and air allowed to

enter the joint, the union becomes at once much
less close and the head of tlie femur falls aw'ay

as far as the ligaments will allow it.

Joints allow of various kinds of movements,

the chief of which are;—
1. Angular movement, as when the bones so

move as to form an angle between them in the
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same line or plane. Angular movements include

those of flexion and extension, as when we bend

or straighten the forearm on the arm at the

elbow; adduction, as when the arm is brought

to the side from the extended position; and ab-

duction, when it is carried from the side towards

the extended position.

2. Coaptation is the term applied when one

surface glides over the other like a wheel rolling

on the ground, so as to bring successive surfaces

into contact. This is seen in the movement of

the knee-pan on the lower end of the femur.

3. Circumduction occurs when the shaft of a

long bone describes a cone, the point of w'hich is

in the joint, while the base and .sides of the cone

are described by the moving part, as exempli-

fied by the swinging of the ann when we at-

tempt to make a circle in the air on one side of

the body. The same movement can be de-

scribed by the leg, the joint involved being the

ball-and-socket joint of the hip.

4. In Rotation the bone moves round an axis,

as seen in the movements of the atlas on the

axis. (See p. 21.)

Section II—THE BONES AND JOINTS.

B.—THEIR DISEASES AND INJURIES.

Diseases of Bone:

Inflammation (1) of Bone itself (Ostitis), and liow it may end in Death of the bone (Necrosis), Suppuration

(Abscess), or Ulceration (Caries); (2) of Periosteum (Periostitis); (3) of Endosteum (Osteomyelitis).

Spinal Curvature—Posterior and Lateral.

Rickets.

Softening of Bone.

Tumours of Bone.

Diseases of Joints:

Inflammation of Joints— Synovitis— Dropsy—White Swelling— Chronic Rheumatic Inflammation— Hip-joint

Disease—Housemaid’s Knee.

Hysterical Affections of Joints.

Injuries of Bone

:

Fracture: General Considerations—Causes, Kinds, Mode of Union, Non-union, Signs, Ti'eatment.

Special Fractures of Skull, of Bones of the Face, of Lower Jaw, of Collar-bone, of Shoulder-blade, of

Upper Arm, of Forearm, of Wrist, of Palm of Hand, of Fingers, of Spine, of Ribs and Breast-bone,

of Pelvis, of Thigh, of Kneepan, of Leg, of Bones of the Foot.

Injuries of Joints:

Dislocation: General Considerations—Causes, Kinds, Results, Signs, Treatment.

Special Dislocations of Spine, of Lower Jaw, of Collar-bone, of Shoulder-blade, at Shoulder, Elbow, and

Wrist Joints, of Thumb and Fingers, at Knee and Ankle Joints, and of Bones of the Foot.

Sprains. See page 79.

DISEASES OF BONE.

I. Inflammation.

It has been seen that bone has blood-vessels

passing through its substance in great numbers,
and that it is coated without and within by
membranes—periosteum and endosteum—which
also ai’e richly supplied with vessels. Bone is,

therefore, liable to the changes that occur in in-

flammation. It is also easily understood that the

disease may attack (1) the substance of the bone
itself, or (2) the periosteum, or (3) the endos-

teum and the cavity containing the marrow,
which it lines. In the first case the inflamma-
tion is called ostitis, in the second periostitis,

in the third osteomyelitis.

1. Inflammation of Bone itself {Ostitis).

Course.— (1) Increased quantity of blood

and the enlargement of the blood spaces, which

are the earlier occuiTences of inflammation,

cause the bone first of all to become less dense,

more porous, and therefore lighter, softer, and

more fragile. (2) But succeeding this is a stage

of thickening, when material which has passed

through the walls of the inflamed blood-vessels

becomes organized to form new tissue. In this

tissue bone salts become deposited, and thus

quantities of new bone are formed which fill up
the spaces of the healthy bone and render it

more hard, and dense, and thick. Should the

disease not be arrested at this point other con-

sequences may follow. (3) The continued in-

flammation may cause suppuration and the for-
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matiou of an abscess. The matter may be
collected at one place in the bone

;
but, in cases

of persons of very bad constitution, the matter

may extend all through the bone. (4) Ulcera-

tion may occur, in which the bone breaks down
or may be said to melt down into unhealthy
matter, which works its way to the surface

and bursts. It may burst into a joint. As the

ulceration continues there is a constant dis-

charge through the opening that has been

formed. This ulceration in bone is called

caries. It is not likely to result from inflam-

mation of bone in persons of good habit of body,

but is liable to occur in persons, and specially

young pei'sons, whose constitution is tainted

with scrofula. It occurs oftenest in the spongy

part of the bone, and particularly in the heads

of the long bones, and in short bones like those

of the wrist, or foot, or the vertebrae. (5) The

bone may die, not in minute particles, as in

caries, but in pieces, either in a thin slice from

the surface or a complete portion of the whole

thickness of the shaft may die. This mode of

termination of inflammation is called necrosis,

and the dead piece is called a sequestrum.

When part of the shaft of a long bone has died

in this way it is not uncommon for the peri-

osteum (from which, as already mentioned, the

growth in the circumference of the bone pro-

ceeds) to produce a layer of new bone, so that

the dead portion becomes encased within a

shell of new material.

This disease may be acute or chronic. It is

in the chronic cases that very great thickening,

caries, or necrosis will result. It often extends

over years with intervals of rest between attacks.

It occurs oftenest in the young, and in the bones

of the head and of the thigh or leg (femur or

tibia). It is usually attributed to cold, but the

chronic forms may be due to constitutional

disease like scrofula or syphilis.

Symptoms.^—The first sign is violent, deep-

seated pain, worse at night. There is high

fever ushered in by shivering. In a few days

there is swelling of the leg in the neighbour-

hood of the diseased bone, the skin becoming

red and boggy to the feeling. The health suffers

rapidly and severely, the patient often sinking

under the violence of the attack. If an abscess

forms in the bone there is often severe fixed

pain at one particular spot whicli nothing

relieves. When caries or necrosis has occurred

there will generally be one or more openings

through the soft parts which refuse to close. In

necrosis this open channel, sinus, as it is called,

will lead down to the dead bone, and a probe

being passed in the right direction will touch

it and give a rough, grating, and metallic feeling,

sometimes the piece being felt to be loose in the

cavity. In caries, thin, ill-smelling matter will

issue from the opening, the edges of which are

red and pouting, and a probe gives the sensation

of softness and grittiness, the bone breaking

down under the touch.

Treatment.—This is a disease that maybe
extremely severe, and may kill with great

rapidity, and therefore, wherever possible, quali-

fied medical aid should be obtained.

For acute inflammation the limb must be

kept absolutely at rest, the person being in bed.

Warm cloths should be employed, and several

leeches applied over the inflamed portion.

Opening medicines, such as salts, seidlitz, &c.,

should be given, and the person kept on low

diet, no rich stimulating foods or large quantities.

If, however, the disease is chronic, especially

when due to scrofula, the patient requires

strengthening food and tonic medicines—good

food, with change of air, sea-air being best, cod-

liver oil, and tea-spoonful doses of syrup iodide

of iron repeated twice or thrice daily. The

part affected may be blistered or painted over

with iodine. The agonizing and continuous

jDain over a special spot due to an abscess in the

bone can only be relieved by an operation by

which the bone is cut into and the matter

allowed to escape. This, of course, only a sur-

geon can do.

^yhen caries or necrosis has resulted, the

strengthening and tonic treatment is specially

necessary. The discharge is nature’s method of

removing the diseased portions of bone, but it

is a tedious method under which the sufferer

may sink. It is, therefore, often advisable, and

sometimes necessaiy, that the diseased portions

should be removed by a surgical opei’ation.

2. Inflammation of the Periosteum {Peri-

ostitis). It has been noted how richly this

outer fibrous coating of the bone is supplied

witli blood, and also how growth of tlie bone in

its tliickness is due to it. It can, therefore, be

seen how seriously the bone may be affected by

diseased conditions of the periosteum.

The course of tlie disease is similar to that of

inflammation of the bone proper. (1) Owing to

the great increase of blood growth will be exces-

sive, and there will be considerable new forma-

tion of bone beneath the inflamed membrane.

The thickening may, should the inflammation

]
)a.ss off, gradually diminish and become absorbed.

The thickening may be so great as to amount to
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an actual bony tumour projecting outwards to

a greater or less extent. In this case it is called

an exostosis. The thickening of the bone will

of course be of limited extent, and the result may

be to produce distinct elevations or nodes of the

bone, easily felt, and sometimes seen through

the skin. (2) The disease may go on to suppu-

ration. This may be very serious, for the matter

will collect underneath the periosteum, between

it and the bone, separating the one from the

other. Should the separation continue for any

time, the matter not being allowed to escape

and the membrane not allowed again to become

applied to the bone, then the surface portion

of the bone from which the separation has been

made, being deprived of its nourishment, will

die and (3) necrosis results. Instead of necrosis,

however, there may be (4) ulceration of the sur-

face of the bone—caries—determined by the

bad constitution of the person. Periostitis oc-

curring near a joint may extend into it.

The disease may be acute or chronic.

The causes of the acute form are cold and

injury. Acute periostitis is often caused in

school-girls by a wetting, the wet clothes knock-

ing against the legs and so exciting the disease.

The chronic form is due to constitutional dis-

eases like scrofula, syphilis, rheumatism, or

gout. The scrofulous form attacks children

specially, the parts oftenest affected being the

sparely -covered bones, for example, those of

the head, the collar-bone, and those of the leg

(tibia) and arm (ulna). Syphilis is the most

frequent cause of the chronic forms, and speci-

ally leads to the formation of limited thickenings

and nodes.

Excessive use of mercury is also a powerful

agent in the production of this kind of inflam-

mation.

Symptoms.—There is fever, high pulse, loss

of appetite, &c. The pei’son comjilains of in-

tense pain in the affected part, which is increased

by pressing on the place and is aggravated at

night. Cai’e should be taken not to attribute

this in children to growing pains, or in older

people to rheumatism. After a little time the

part becomes swollen, and the skin over it red
and glazed, which again is liable to be con-

founded with erysipelas (Rose, St. Anthony’s
fire).

Treatment.—A. For acute attach. (1) Rest
in bed, the affected limb being raised on pil-

lows. (2) Low diet—milk, &c. (3) Saline pur-
gative medicines—salts, seidlitz, &c. (4) Put
several leeches over the affected part, and after

they come off use warm fomentations. After

the acute attack has passed off the patient may
be very low and exhausted, when nourishing

food and tonic medicines (such as tincture of

Peruvian (cinchona) bark, half a tea-spoonful

several times daily to a child), and sometimes

wine are needed.

B. For chronic forms. Paint the part with

iodine, or use small blisters. If the disease be

due to scrofula, cod-liver oil is necessary, or

chemical food, if to syphilis, it must be treated

as for syphilis. For both syphilitic and rheu-

matic periostitis probably iodide of potassium

will be best; and it may be given in five to ten

grain doses in water twice or thrice daily (for

an adult). If a collection of matter has formed,

which deep-seated constant pain will indicate,

the only remedy is an incision to let out the

matter. This cannot be done by inexperienced

persons.

3. Inflammation confined to Inner Lin-

ing Membrane {Endostitis, Osteomyelitis, Me-

dullihs). This is a rare affection, and when it

does occur it is generally after amputations, or

owing to bullets, &c., being lodged in the cavity

of the bone.

II. Spinal Curvature.

The bones of the back-bone are, equally

with other bones, liable to inflammation and

its vai’ious consequences; but

here the I'esults are much
more serious and much more

marked. It is usually the

bodies of the vertebrae, in

front, that are attacked.

They get softened and break

down, in fact ulceration

(caries) of the front of the

bodies takes place. A lai’ge

portion, therefore, of the body

of one or several of the ver-

tebrae gets scooped out, the

intervening cusliions of gristle

suffering as well. The result

of this will be obvious. The vertebral column

transmits the weight of the body downwards.

In consequence of this weight, therefore, the sof-

tened vertebrae will get crushed together in

fx’ont, and bending of the backbone will resixlt,

a projection behind being formed. (Fig. 25.)

1. This is called Angular or Posterior (back-

ward) Curvature of the Spine. It is also called

Pott’s Curvature, after an English surgeon,

who fii’st described it as a separate disease. When
the vertebrae have thus become crushed together

Fig. 25.—Disease of the

Spine.
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the disease may cease, and a cure be effected by
union taking place between the bones, though
this may take two or three years. Not infre-

quently, howev’^er, this crushing together has a
fatal etiect. The spinal cord is inclosed within

the spinal canal formed for its protection.

When the curvature occurs the bending may
produce pressure upon the cord, and death may
be due to its being crushed. Death is, however,

generally due to exhaustion.

The broken-down matter of the bones is often

of very considerable amount. Like any other

fluid it will seek the lowest level, and so will

work its way through cellular tissue and be-

tween muscles until it is able to reach the skin,

where it points in the form of an abscess. There

are several special places where these abscesses

make their appearance, places determined by the

position of the disease, of which the chief are

(1) low down in the back—lumbar region

—

forming lumbar abscess, and (2) at the upper

portion, and in front, of the thigh, forming

psoas abscess, from the name of the muscle

over which it lies. The abscesses, instead of

coming to the outside, may burst into the lungs,

or into the spinal canal, or into the cavity of the

belly, &c., and so cause death.

Signs.—The disease progresses slowly, and

at its commencement the symptoms may be very

vague. A peculiar awkwardness and stiffness

of walk and carriage may first be noticed about

the person. When he stoops to lift something

from the ground the back is held stiff instead

of curving round. There is loss of sprightliness

and elasticity; and the pei’son walks, moves, sits

down, or rises up in a way to prevent jars.

Jumping or a high step is avoided, great dis-

tress being often occasioned by a sudden slip.

It often begins with symptoms due to pressure

on the spinal cord, causing irritation, such as

weakness, coldness and numbness of the legs,

and perhaps twitchings, and even paralysis.

The digestion is disturbed; the bowels are cos-

tive
;
and if the disease be high up among the

dorsal vertebr£e the breathing is difficult and

distressed, sudden and shooting pains being

complained of through the chest and abdomen.

There are several ways of obtaining symptoms

of the disease. If it is suspected in a young

child it should be stripped and laid across the

knees, face downwards. When the knees are

slowly separated the sjnnal column is slightly

lengthened out, pressure is taken off, and the

child will give signs of relief. Then bring the

knees together again, place one hand on the

top of the head and one on the buttocks, and

let the hands push against one another. The ver-

tebrae are pressed togethei', and the child shows

signs of pain. Tapping with the knuckle down
the back, over the spinous processes, will often

produce a sudden shrinking of the body from

the touch when the place over the diseased part

is struck. Similarly when cold and hot sponges

are passed alternately down the back, distinct

shi’inking occurs on passing the seat of disease.

Children do not so much complain of the spinal

tenderness, but with adults the tap])ing pro-

duces a dead sickening sensation'. When the

vertebrae of tlie neck are affected the head is

held very stiffly, and not moved sideways, the

person preferring to turn the whole body. There

will be difficulty in supporting the head, which

the patient steadies with his hands.

Finally there is the appearance of a small

knuckle of bone pi*ojecting somewhere in the

line of the sjiinous processes, which goes on

increasing.

T reartment.

—

The object of treatment is three-

fold
: (1) to give rest to the spine, in the hope

that the disease may begin to mend when the

irritation, constantly occasioned by the slightest

movement, is removed; (2) to give support to

the spine, so that, by removing the weight from

the diseased bones, the crushing-in process may
proceed as little as possible

;
and (3) to sujiport

the strength and increase it as far as may be,

since lowness of health is a feature of the dis-

ease, and death by exhaustion one of its not in-

frequent terminations. Now, formerly, the first

two of these conditions were fulfilled by keeping

the sufferer strictly confined to a bed or sofa,

lying on the back. The objection to this is

manifest; it impaired seriously the patient’s

vigour, and, if anything, aided the progress of

the affection. Mechanical means of fulfilling

the conditions naturally enough were resorted

to, and various complicated kinds of apparatus

have been invented and used for the purpose.

These, however, were so cumbersome as to be

irksome and borne with difficulty by those who

could afford them at all, while they were quite

beyond the reach of the poor owing to tfieir cost.

A few years ago, however, a method was devised

by Professor Sayre of New York, which entirely

fulfils the conditions, is not attended by the ob-

jections mentioned, and has produced in many

cases marvellous results. Simiffy stated it con-

sists in ap|)lying to the patient’s body from the

hips to the arm-pits a continuous bandage of

plaster of Paris, which, when “set,” ought to be

quite hard and stiff, and so affords a perfectly

adjusted and close-fitting support. Next the
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Fig. 26.—Suspension Appar-

atus for use in Spinal Disease.

skill the patient has a tight-fitting knitted

worsted jersey. The bandages are of wide-

meslied material, into

which the fine plaster of

Paris is rubbed dry, and

the bandage then rolled

up into a regular roll. The

bandages are placed, end

up, in a basin of water,

five or ten minutes before

being I'equired for use.

In order to stretch the

spinal column and take

off from it all pressure,

before the bandage is ap-

plied, the patient is sus-

pended by the head and

shoulders, so that the tips

of the toes just touch the

ground. The apparatus

by which this is done con-

sists of a tripod, which sus-

pends a pulley (Fig. 26).

Passing over the pulley is

a cord, one end of which

has attached to it a cross-bar. From the bar

there hang two well-padded slings, one of which

is placed under the arm-pit of each side, and

there is also a

padded circular

strap which sup-

ports the chin and

back of the head

(Fig. 27). When
the slings and strap

are adjusted the

patient can be

raised, or can even

raise himself, by
pulling on the

other end. The
same sort of ap-

paratus could be

employed without

the tripod by

means of a hook

screwed into a I’oof

or door-sill. On the patient, thus suspended,

the bandage is applied on the top of the

jersey. Beginning below just over the hips,

the operator winds it regularly upwards, turn

after turn, till the arm-pits are reached. To
make it stiff enough several layers will be
necessary, requiring perhaps 25 to 35 yards
of bandage. After one layer is complete it

is well to cover it with a cream-like paste made

Fig. 27.—Slings, Stc., of Suspension

Apparatus.

of the plaster of Paris and water, putting it on

and smoothing it over with the hands. Another

layer of bandage and another quantity of the

paste are then used, and so on. Still further to

strengthen the plaster, strips of perforated tin

about the length and breadth of corset whale-

bone or steel are introduced at the sides and

back, and additional layers of the bandage over

them. The tin is perforated because the rugged

edges of the holes cause the strips to “grip” well.

When sufficient of the bandage has been put on,

the patient is carefully lifted down from the

suspending apparatus, not being himself allowed

to move the slightest degree, and, being kept

quite straight, is laid down so on a hard mat-

tress on the floor to allow the plaster to “set”

thoroughly. This probably will be accomplished

in half an hour. Then he may put on his clothes

and go about. Very often the application of

this bandage has enabled persons to walk who
were previously quite helpless.

When the disease is high up in the dorsal

region, or in the cervical region, an additional

arrangement is necessary for the support of the

head. It consists of a light piece of iron fixed

by the bandage to the back, and projecting up-

wards as high as the head. From the top of it

a piece of iron ai’ches directly over the head, and

from this arch straps are suspended for support-

ing the head by the chin and occipital bone

behind.

When the bandage is being put on a pad

ought to be placed over the stomach to be

removed after the plaster has “set” over it. It

leaves room for the distension of the stomach

with food. Even the pi’esence of an abscess on

the back need not interfere with this method

of treatment. For, after hardening, an opening

or window can be cut in the jacket at a marked

point exactly over an abscess, allowing of its

being regularly dressed.

Besides this mechanical treatment there is the

constitutional—good nourishment in plenty,

fresh air, cod-liver oil, Parrish’s chemical food,

or other syrup of the phosphates of iron and lime,

and other tonics.

Any abscesses that may appear in the course

of the disease require to be opejied, to let the

matter escape, and treated in the ordinary w\ay

(Refer to Abscess. See Index.)

The practice of making and keeping up issues,

by the use of caustics, at the side of the back-

bone is not now so frequently followed as for-

merly.

2. Lateral Curvature. This is not a dis-
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ease, like the former one, attended with serious

destruction of tissues. It is due to a relaxed

state of the body, to greater development of

muscles on one side than on the other, or to

weakening of one side, which some special em-
ployment might give rise to; or it is due to the

adoption of a peculiar attitude, such as “ stand-

ing at ease” on the right leg with the left knee

a little bent, or to an attitude assumed in writ-

ing or at needlework, specially if the person be

short-sighted. Nurses who carry children always

on the same arm are liable to it. It is some-

times the result of chest disease, pleurisy, or of

one leg being shorter than the other. It attacks

girls between the ages of ten and fifteen, particu-

larly those who grow too fast for their strength.

Signs.—On uncovering the whole back the

curve of the backbone is observed to fol-

low the outline of the italic /; one shoulder is

higher than another, and one shoulder-blade

projects. The

right shoulder is
j

usually the high

one,and the left is

depressed. Simi-

larly while one

hip, usually the

left, projects, the

other is curved

inwards( Fig.28).

There may be

other symptoms,

due to the defor-

mity causing

oppression of

breathing, or

pressure on the

nerves produc-

ing })ains.

The treatment is not dissimilar to that of the

former disease. Mechanical support by the

plaster-of-Paris bandage may be used, the un-

natural attitudes being, as far as possible, dis-

carded. But special benefit will be derived from

strengthening food, from the use of medicines

already advised for posterior curvature, and

from the patient being caused to take regular

exercise, and to have a moderate course of

gymnastic exercise. If a tripod, &c., such as

used for the pla.ster liandage, is available the

patient should swing herself from it for about

five or ten minutes every morning, just lifting

herself from the ground. Cold bathing, par-

ticularly cold sea-water bathing, is of great use.

The patient should not sleep on a feather-bed

but on a firm mattress, and should rise early.

Fig. 28.—Lateral Curvature of the Spine.

III. Rickets.

This is essentially a disease of childhood, and

makes its first appearance when the child begins

to walk, about the eighteenth month after birth.

It may come on in any of the earlier yeai's of

childhood, but it never occurs after twelve years

of age. It is particulaidy the children of old or

feeble parents, or the later children of a large

family, and the children of the poor, ill fed, and

living in small, badly aired, and ill-lighted

houses, that are most liable to the disease.

Its causes are thus either inherited feeble

constitution, or an inherited constitution actually

scrofulous, and bad and insufficient food, want

of fresh air and light.

The chief defect in the bone is absence of the

due proportion of animal and mineral matter,

the mineral matter—lime salts—being deficient,

so that the bones are soft and yielding. Besides

this tlie process of development in the bones is

more slow than is usual, and some stages of it

are exaggerated, so that not only is there dimin-

ished quantity of lime salts, but also increased

formation of the soft material, viz. cartilage

cells. When at last the bone salts begin to be

deposited the formation of bone is apt to ad-

vance with greater than normal rapidity, and

to extend further than usual, so that the bone

becomes denser and heavier than ordinarily.

The chief sign of rickets is the deformity

which the soft and yielding nature of the bones

occasions. As soon as the child begins to walk,

the bones of the leg are unable to support the

weight of the body, and so bend outwards. The

pelvis, similarly, is crushed in by the weight

of the back-bone and its cavity narrowed. This

is specially serious in female cliildren, for the

pelvis retains its contracted form up to adult

life, and so may obstruct or render impossible

natural childbirth. The chest may be deformed

owing to the ribs yielding to the force of the

muscles that take part in breathing. Thus the

sides of the chest are drawn in and the front

projected, and the pigeon breast is formed. The

bones of the head also partake of the disease,

[U’oducing the peculiarly large head and pro-

tuberant forehead, while the face is small and

peaked. In addition, the spine may also be

curved, the joints are large and prominent, es-

pecially those of the wrist and ankle, causing

the appearance called by some people “ double-

jointed,” the growth over the whole body is

generally stunted, so that the stature is small,

the face is pale, and digestion imperfect. The

child is often pot-bellied ;
the soft spot on the
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top of its head in front is larger, and later of

closing, than usual; and teething is delayed.

In its early stages the disease frequently re-

veals its onset by the restlessness of the child

during the night, a tendency to kick off the

bed-clothes, and profuse perspiration about the

head, and a painful sensitiveness over the whole

body, so that the child objects to be touched.

About the age of fifteen the bones often become

quite firm, and a process of repair sets in, by

which the hollows in the bones due to the

bending may become filled iq). Thereafter the

excess of bone may be absox’bed, and so the

deformity become greatly diminished.

Treatment must be directed to improving

the general health. This is to be accomplished

hy giving good and sufficient food, milk, animal

food, raw eggs, by exercise, and by attention to the

clothing to see that it is clean and warm, flannel

being preferred. Change of air and sea-bathing

are very valuable. As to dx’ugs, the best are

cod-liver oil and chemical food, given thrice

daily in quantities to suit the age of the child,

and ii’on, of which the most suitable form is

dialysed iron, 5 to 10 drops four times daily in

water.

To prevent the growing deformity of the legs

various contrivances exist. The simplest is a

wooden splint well padded and strapped on the

outside of the leg from the thigh to the foot,

which keeps the leg straight and strengthens it

till it becomes able to bear the weight of the

body. There are others, more complicated, made
of steel fastened to the boot, and jointed at the

knee so as to permit of bending. These are

specially useful when the yielding is mainly at

the joints, and not so much due to bending of

the bones. There is now in use an operation

for curing deformity due to the bending. It

consists of cutting out a wedge-shaped portion

of the bone, and then fixing up the limb,

straight, as for fracture, and keeping it thus till

the ends have completely united. It is em-
ployed only after the bones have become hard.

IV. Softening- of Bone {Mollities Ossium).

This is peculiarly a disease of elderly women,
especially those who have had large families.

It consists in a softening of the bone owing,

seemingly, to the lime salts being dissolved out

of the bones, and then cast out of the body
in the xxrine. It affects usually nearly all tlie

bones of the body, but specially those of the

pelvis.

The signs are those of general ill health, the

patient complaining of weakness and weariness,

and specially of aching pains over the body,

settling down in the bones about to be affected.

The bones grow soft and readily break, turning

in bed being sometimes sufficient to cause frac-

ture. The patient becomes bedridden, and may
continue so for years till sheer exhaustion ends

the suffering.

The treatment can only be genei’al—nourish-

ing food, cod-liver oil, rest, and warmth—no

special treatment being known that is of any

avail.

V. Tumours of Bone.

These are outgrowths from the bone, and may

consist of fibrous sub.stance, of cartilage, of bony

substance itself, or of cancer.

The Fibrous Tumour is usually connected

with the periosteum, especially of the jaws.

The Cartilaginous Tumour has its favour-

ite seat on the fingers and toes, and the gi’eat

toe in particular. It is a heavy, round, smooth

tumour of varying degrees of consistency. When
it occurs within the bone it usually bursts it up,

and this is accompanied with great pain. It

is sometimes associated with cancer.

Bony Tumours usually consist of a simple

increased development of ordinary bone, either

spongy bone, or hai'd and compact; and some-

times it is of ivory hardness.

The most common form is called exostosis,

and is found at the ends of long bones near the

joints. It also forms readily in connection with

the skull, inside or outside. When it is wdthin

it may produce convulsions, insanity, and other

nervous diseases. The oxiter angle of the eye is

another seat of exostosis. A bony tumour is

generally inconvenient and awkward, owing to

its size or position, but, with the exception of

that of the skull, not hurtful unless it presses

seriously xipon nerves or blood-vessels.

Bones are the frequent seats of cancer, the

upper jaw, the lower end of the femur and upper

end of tibia and fibula being peculiarly liable.

The cancer may begin within or without the

bone. When it begins within it causes wasting

of the bony substance around till it is covered

by only a fine shell of bone, which at last bi'eaks,

and a fungus-like mass sprouts out. It is char-

acterized by rapid growth, by severe, wearing,

I'heumatic pain, disturbing the sleep.

The treatment of bony tumours need only be

alluded to. Those that are harmless, such as

fibrous, cartilaginous, and bony, had better be

left alone unless they come by pressure to cause

serious disturbance. If interference become
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necessary amputation is generally required.

With cancer amputation is the only possible

treatment.

DISEASES OF THE JOINTS.

I. Inflammation of Joints.

The most delicate part of a joint is the synovial

membrane, which pours out the synovia or fluid

lubricating the joint (p. 24). It is liable to in-

flammatory changes, in which the amount of

blood flowing through the vessels of the mem-
brane will be increased, the membrane will be

swollen to some extent, and the amount of fluid

it poure into the joint will consequently be

augmented. This constitutes

—

1. Inflammation of the Synovial Mem-
brane {Si/novitis, Dropsy of Joints) in one of its

acute forms. Beyond this the disease may not

pass, but the inflammation may subside, and the

excessive amount of fluid be absorbed. On the

other hand, it may proceed to a more severe

form, when the membrane becomes very full

of blood, and greatly swollen, the edges being

fringed with pulpy deposits formed by the mate-

rial poured out by the blood-vessels. Suppui'a-

tion may occur, and the fluid of the joint become

mixed with matter, or a regular abscess may
exist in the joint, while the ligaments become

thick and swollen. The disease may extend to

the cartilages, producing dulness and cloudi-

ness of their substance. In chronic cases the

cartilages are more seriously concerned, the

continuance of the inflammation causing them

to become softened or ulcerated, or parts of them

may die so that they may be peeled off in large

or small pieces, the bone they cover being also

affected. The condition in which the synovial

membrane has passed into pulpy degeneration is

called white-swelling.

Symptoms.—Corresponding with this differ-

ence in the severity and acuteness of the attack

is the nature of the symptoms. In the simple

acute case you may have an otherwise healthy

man complain of a stiffness of his joint—gener-

ally the knee-joint. The joint is seen to be

swollen, and if one hand rest on one side of the

joint and the other side be tapped by a finger of

the other hand afeelingof awave passing through

the joint will be experienced. This is called

fMctuation, and signifies the presence of fluid in

the joint. This accumulation of fluid invariably

alters the shape of the joint—an alteration which

may easily be observed by comparing the affected

joint with the sound one of the opposite side.

Tlie swelling is most prominent at the least-

covered portions of the joint: in the knees it is

seen at each side of the patella, which is projected

forwards : at the elbow-joint it is above the ole-

cranon process,and between it and the projection

on each side of the arm-bone: in the case of the

ankle the fulness is at each side of the joint.

There is some pain, but little fever or serious

general disturbance. In the severe cases of

the acute form, however, the pain in the joint is

very great, and aggravated by the least motion.

The swelling is great, the skin over the joint

being red and tender; and the fever is often

very high and severe. The patient lies in bed

with the leg bent and turned outwards, and all the

muscles are on guard, as it were, to prevent any

change in that position. The swelling and pufti-

ness extend to the leg. In the chronic forms,

where the cartilages are ulcerated or partly dead,

besides a dull, aching pain, worse at night, and

swelling, &c., there will be sudden startings of

the limb, which may occur while the patient is

asleep and awake him. This is always a symptom

characteristic of degenerative changes occurring

in the joint. The occurrence of shiverings, a

high range of temperature, and sevei’e sweating

indicates the formation of an abscess in the joint.

In abscess as well as in ulceration the matter may
burst through the joint, work its way among the

soft parts to the surface, through which it breaks,

and an opening or openings are left from which

the matter escapes.

The causes of the disease are exposure to

cold, blows, strains, wounds, or mechanical in-

juries. Besides these purely local causes, there

are others which are constitutional, such as

rheumatism, gout, venereal disease, and blood-

poisoning (pyaemia).

The treatment depends on the acuteness of

the attack. In the simple case, fii’st mentioned,

rest, the knee being supported on a soft pillow,

and hot fomentations, will likely be suflicient.

To promote the absorption of the fluid, j)ainting

with tinctui’e of iodine or the placing of a small

blister on each side of the joint is all that is

necessai’y. In sevei’e cases, to ensure absolute

rest the limb must be put up in splints. A
long one, carefully padded, should .stretch beyond

the joint both ways, and be fixed by straps at

some distance from the joint. Then put on six to

twelve leeches round the joint, and hot fomenta-

tions a sliort time afterwards. It is often better,

especially if the inflammation is the result of a

wound and has lately occurred, to put at once

a large ice-bag over the joint. In such a case

pound the ice, put it in an india-rubber bag,
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and place it over the joint, having a moderately

thick piece of Jiannel between the hag and the

skin. The ice-bag may be kept applied for

hours in this way. Then give purgative medi-

cine, Epsom or seidlitz salts being preferable.

At night twenty-live drops of laudanum may

be given to relieve the pain if the person be an

adult. When the acute stage has passed away

the swelling is to be got rid of, as before, by

blisters, iodine paint, and the pressure of a

tiglitly and well-applied bandage. Splints must

not be left too long on, lest the joint become

permanently stiff or its range of movement in-

terfered with by the formation, within the joint,

of bands of new tissue crossing it and preventing

movement in certain directions. The stiffness

or partial union of a joint by such bands is termed

false anchylosis. To prevent it, as soon as the

splint can be taken off, which time can only be

judged of according to the patient, the joint

should be manipulated by some one and moved

gently backwards and forwards for a few mo-

ments several times a day.

Where disorganization of the joint (white-

swelling) has taken place the limb must be

kept straight by the splint, and the patient’s

strength supported by food, cod-liver oil, &c., in

the hope that the joint will become permanently

ffxed, which is the best cure to be looked for in

the case. A surgical operation, and even ampu-
tation of the limb, is frequently in such cases

necessary.

Permanent rigidity of a joint is called true

anchylosis. When it is sought for as the best

cure care ought to be taken to place the limb in

the most favourable position for use after union

has taken place. This position, for the hip and
knee, is straight, for the elbow it is at a right

angle.

Where an abscess has formed in the joint an
opening should, of course, be made to permit
the matter to escape.

When the inffammation is due to rheumatism,
gout, &c., the treatment for these diseases should
be adopted. (See Rheumatism, Gout, &c.)

2. Chronic Rheumatic Inflammation
{Chronic Rheumatic Arthritis—Rheumatic Gout)
is a disease supposed to be due to rheumatic or

gouty tendency, and occurs frequently in elderly

persons, generally women. In it all the tissues

of the joint are altered, the lining membrane
being thickened and fringed, the cartilages being
removed, the bone becoming bare, dense, and
bard, and its surface polished. At the same
time the head of the bone gets flattened out in

the joint, and masses of new bone (exostosis)

grow out and surround the joint, producing

often great deformity.

The hip-joint is most often affected.

Symptoms.—Pain is the first sign, w'orse in

cold weather—pain that is racking, wearying,

gnawing. The deformity of the joint and the

masses of bone projecting from its sides can

sometimes be felt. The joint is stiff, and its

movements often accompanied by a creaking,

grating sound. Going down and up stairs when

the hip is affected is attended with difficulty and

increased pain.

Treatment.—The best local remedy is heat

applied by fomentations, or, best of all, hot

baths— vapour or Turkish. M. Gueneau de

Mussy strongly recommends arsenical baths

made in the following manner:—15 grains of

arseniate of soda, with j lb. of carbonate of soda,

are added to 30 gallons of water at a tempera-

ture of 98° Fahr.
;
and twelve such baths are

taken—for the first four every second day, and

afterwards daily, the patient remaining in the

bath for from seven to ten minutes. These

baths sometimes pi’oduce marked improvement,

the suppleness of the joints increasing after

every bath
;
sometimes slight diarrhoea, tempo-

rary excitement, and sleeplessness result. Sul-

phuret of potass may be used in the strength of

4 oz. to the 30 gallons of hot water, and the same

number of baths taken as above recommended.
Sulphur ointment is sometimes used as an ap-

plication to the affected joints, more especially

where a single joint is suffering
;
or a lotion of

equal parts of glycerine and of the tinctures of

iodine, opium, and aconite may be used, the

joints being wrapped in flannel after the oint-

ment or lotion has been applied.

Damp houses should specially be avoided.

The patients should keep themselves warm, and
constantly wear woollen clothing.

In reference to general treatment the diet

must be carefully attended to, no heavy pastry

or puddings made with suet being allowed,

plain food being most suitable, at I’egular in-

tervals, so that the stomach is allowed sufficient

rest.

The state of the bowels should also be care-

fully regulated. For tliis purpose the Carlsbad

salts, sent liome in bottles, or the artificial salts,

may be used. The artificial are made by com-
bining equal parts of sulphate, phosphate, and
bicarbonate of soda, of which a teaspoonful is

taken in half a tumblerful of lukewarm water
in the morning. Friedrichshall water or Hun-
yadi Janos may be taken instead of the above,
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a claret-glassful slightly heated being generally

sufficient to produce the desired effect.

The most comnionly-used medicine is iodide

of jiotassium, of which 3 grains dissolved in

water may be taken thrice daily for several

weeks. A mixture that has obtained great

credit is made of guaiacum, sulphur, and potash,

as directed in the recipe for gout. (See Ap-

pendix OF .Prescriptions.)

3. Hip-joint Disease {Morbus Coxce). The

nature and progress of this disease are the same

as those described under Inflammation of

Joints. The hip-joint, however, is most often

attacked, and particularly in children. It is a

very troublesome and misleading disease, and

very often overlooked in its early stages, when it

is most easily treated, and therefore should be

specially noted. It is commonly due to injury.

Symptoms.—The child is affected with slight

lameness, and drags one leg. This is most notice-

able in the evening after the fatigue of walking

or standing all day. When the child is stripped,

placed standing on a chair, and is looked at from

behind, the pelvis of one side is seen to be drawn

up and only the toes of that side touch the ground,

oi‘ the foot is turned on edge and rested on the

side of the other foot. When the child is laid

on its back on a firm, flat surface the affected

limb is bent at the knee, while the sound one

lies straight out. When the bent knee is pressed

fiat on to the ground, the back at once be-

comes arched. If the child be then turned on

its face the buttocks of the affected side seem

flattened and wasted. In the beginning the

pain is often slight and occasional, then it in-

creases, and may be felt all over the thigh. In

the later stages it is often felt chiefly at the

knee, and this is aj)t to draw away attention

from the hip. The pain may be brought out by

pressing behind thetrochanter

—

the projection of

bone felt at the side of the hip— or in front over

the joint in the groin. The most delicate test for

the pain is to lay the person on the back, take

the foot in the liand, the leg being bent at the

knee and the thigh being bent up towards the

body, the limb being at the same time turned

away from the middle line, and in this position

turn the foot gently outwards. The muscles

usually fix the limb so as to prevent movement

at the affected joint.

Besides these special symptoms, those of start-

ing at night, &c., already mentioned under In-

flammation OF Joints, are present.

Treatment.—The treatment already described

for diseased joints—splints, cod-liver oil and

tonics, &c.— is applicable here. But a special

kind of treatment has also been devised for not

only keeping the joint a.t rest, but also for re-

moving the pressure from the head of the bone.

It is called the treatment by continuous exten-

sion (Fig. 29). A broad stri}i of adhesive plaster

(a) is applied to each side of the lower jiart of the

leg by its ends in such a way that the long loop

of the plaster extends beyond the heel. The strip

Fig. l!9.—Continuous Extension.

is secured by bands of plaster (c) round the leg.

The loop is attached to a square piece of wood

placed under it, and resting against the sole of

the foot. From the centre of the wood stretches

a cord {b) which passes over a pulley {d) attached

to the foot of the bed. From the end of the cord

hangs a weight (e) sufficient to keep up extension

of the limb. The amount of weight is best

judged of by the jmtient himself, but it should

not be less than 10 lbs. It may be slowly in-

creased, and should be kept on night and day.

While this treatment is going on strengthening

food, &c., must not be forgotten.

4. Housemaid’s Knee. See under Diseases

OF Muscles, Bursae, &c.

II. Hysterical Affection of Joints.

This is not uncommon in girls from twelve to

fifteen years of age, and in women at the middle

period of life. It occurs in peo]ffe of nervous

temperament. Frightful pain is comjilained of,

but the joint presents no appearances—redness,

swelling, &c.—to account for it. One must not

be deceived by appearances, wliich may have

been produced entirely by poultices, blisters, or

liniments. The general health remains excel-

lent in spite of the serious disease complained

of
;
sleep is not disturbed. It will usually, how-

ever, take a skilful surgeon to determine whether

it is a case of hysteria or actual disease. The

treatment will, of course, require to be directed

to the nervous condition. (See Hysteria.)
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INJURIES OF BONE.

Fracture.

General Considerations.—A fracture is a

break in a bone, and is more accurately de-

scribed as “a solution of continuity.”

Its Causes are of two kinds—Predisposing

and Exciting.

Predisposing causes include the age and sex

of tlie patient. It is easily understood how age

affects the liability to broken bones. In youth

the animal matter abounds, so that bending is

more likely to occur than l)reaking. In old age

the mineral matter abounds, and, therefore, the

bones are more brittle. In infancy, accordingly,

the number of fractures is less than at any other

period of life. The number increases about the

ages of seventeen and twenty-five. The greatest

number, however, occurs after forty. Men are

more liable than women.

Besides these there are causes arising from

disease. Certain constitutional diseases increase

the risk, such as scurvy, syphilis, and especially

rickets.

Local diseases, that is, diseases affecting the

bone itself, also predispose, such as inflamma-

tion, tumours, softening, ulceration, wasting,

&c. These act by diminishing the resistance of

the bone.

Exciting causes are those which actually

produce the fracture, and are of two kinds

—

(1) Violence, (2) Muscidar Contraction. (1) The

violence may be applied to the limb directly or

indirectly. Thus when a cart-wheel passes over

a man’s leg it breaks the bone by direct violence;

a blow from a stick breaking an arm would also

be a case of direct violence. But when a person

jumps from a height, though he lands quite

rightly on his feet, he may break one of the

bones of his leg by the violence—the sudden
strain—communicated upwards. This would be

indirect violence. Similarly a man thrown from
his horse frequently breaks his collar-bone,

though nothing has touched the clavicle itself.

(2) Muscidar contraction is not, of course, so

common a cause, though sudden violent con-

tractions of a muscle may break the bone to

which it is attached. It is the severe muscular
contractions that occur in fits that are most
liable to do this. Violent coughing in old

people may break some of the ribs; and this

would be a case of muscular contraction.

Kinds.—(1) Simple. Here the bone is merely
broken at one point, straight across or in a
slanting direction.

A simple fracture may occur either in the

shaft of the bone or at the extremities. When
it occurs at the extremities it may sepai'ate the

ends—epiphyses, as they are called—from the

shaft, with which they have not yet been com-

pletely united. This, of course, can hapj^en

only in persons whose develo]>ment has not

been completed. It is never found after fifteen,

and seldom after eight, years of age. Separa-

tion of epiphyses is called diastasis.

(2) Compound. This implies not only that

there is a bone broken, but also tliat a wound

exists which leads down to the break from the

outside. It is not sufficient that a wound exists

in the neighbourhood of the fracture
;

it is only

where that wound oj^ens externally and com-

municates with the place of fracture that the

case is properly one of compound fracture.

Now this wound may be made in two ways:

(a) from without, as when the violence applied

outside has both caused the wound and pro-

duced the fracture; and (h) from within. In the

latter case the jagged ends of the broken bone

may, by movement, have been forced through the

muscles and skin till they ap])eared externally.

Again, an abscess may have formed at the seat

of fracture, and the matter may have burst out

and so made an opening. Or the ends of the bone

may not have been properly set, and may have

pressed against the muscles and skin until they

caused an oijening to take place by ulceration.

The compound fracture, where the wound is

due to the bursting of the jagged ends through

the tissues, is likely to be less dangerous than

that in which the wound has been produced

from without. For, in the latter case, the

bruising and damage done to the soft parts

are liable to be much more extensive.

(3) Comminuted fractures are those in which

the violence has been sufficient to bi'eak part of

the bone into fragments. A comminuted frac-

ture may also be compound, that is to say, the

bone may have been broken to pieces, and a

wound may exist leading from the seat of frac-

ture to the outside. This is liable to occur, for

instance, when a railway -carriage has passed

over a limb.

(4) Green-stick fracture is the name applied

to the incomplete break occuiTing frequently

in the bones of childi'en. If a fresh sapling be

violently bent it will break only half - way
through, one side being broken, the other only

bruised. So in children the bones are soft and

pliable, and one side, the convexity of the bend,

may be broken, the other only bruised and
compressed.
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(5) Impacted fracture occurs at the end of long

bones when the shaft is driven up into the liead

of the bone. In such a case some of the smiis of

fracture are absent. Thei'e will be no unnatural

degree of movement, for example.

Mode of Union.—The first step in the pro-

cess of repair consists in the pouring out from
the blood-vessels of the bone and its outer and
inner lining membranes of a fluid and cells

capable of forming a consistent tissue. This

tissue becomes at first fibrous, then cartilaginous,

and finally is transformed into bone. The nia-

teriaUwhich thus unites fractures is called cal-

lus. AVhen the fragments have not separated

from one another, but remain in their projier

position, the callus is formed only between the

two ends, where it is called permanent callus,

and, as internal callus, in the marrow cavity,

which it completely fills up. But when the

bones have separated, and have not been pro-

perly replaced, the repairing material is exuded

from the blood-vessels in sufficient quantity to

fill up the gap between the two fragments, and

to surround the two ends completely so as to

form a clasp. When this has become converted

into bone a bridge of new bone connects the

fragments, and a ring of new bone encircles

them for some distance above and below the

])lace of fracture. The ])ortion that acts the

]>art of ring does not remain permanently. It

exists for the purpose of keeping the broken

bone at rest until a union has been accom-

plished between the ends. When that has been

effected much of the encircling callus is ab-

sorbed. For this reason it has been called pro-

visional, external, or sheathing callus. The

time which elapses before complete union has

taken place varies according to the age and

strength of the person, and also according to

the size of the bone, the accuracy of the ad-

justment of the fragments, and the degree of

perfectness of rest permitted to the part. The

usual time, however, is from four to ten weeks.

But the process does not end here. As soon as

rigidity has been obtained the sharp edges of

the bone begin to be smoothed away, and any

bone that has been formed in excess of what is

necessary for purposes of union is slowly ab-

sorbed. By absorption also the inner layers of

new bone change from dense to spongy bony

tissue, and the marrow cavity is cleared of its

internal callus. The la.st stage may be com-

pleted in from six to twelve months.

Non-union.—Some bones do not readily unite

at all by bony union. They are generally bones

which, from the position they occupy, and owing

to the action of the muscles attached to them,

do not get sufficient rest to jjermit of the re]>ara-

tive j)rocess going on in all its stages. As a

result the callus never reaches the stage of true

bone, but stops short at the fibrous or gristly

stage. This is specially liable to occur in repair

of the neck of the thigh-bone, the olecranon

process of the ulna, the processes of the shoul-

der-blade, and veiy })articularly the knee-pan.

In the union of any bone, however, such an

arrest of development may take place. It may
be that the person is not in vigorous health,

and therefore the repair is tedious or incomplete.

Fi-equent meddling by the attendant, or con-

stant movement by the patient, will ]>roduce a

like result. The occuiTence of siqqjuration or

death of a ])ortion of the bone, a thing likely

enough to occur in a compound or comminuted

fracture, would also interfere with ])erfect I'epair.

In such cases ligamentous may take the ].)lace

of bony union, or the ends of the bone, remaining

separate, may become rounded ofi‘, covered with

a glistening fibrous tissue, and inclosed within

a kind of fibrous sheath, so that a false joint

is formed, which permits of free movement.

Signs.—Naturally the first signs of fracture

are 'pain and loss offunction—the person cannot

Tise the broken limb. In a short time there

will also be swelling and discoloration, due, first

of all, to the blood from the torn blood-vessels,

and, next, to the material that exudes from the

vessels for repair. It is of great value to be

able to examine the limb before tlie swelling

sets in, as it may mask some of the most im-

portant distinguishing signs of fracture. The

most important signs are—(1) unnatural capa-

city of movement at the site of the fracture; (2)

a peculiar crackling sensation called crepitation,

which may be felt by the hand placed over the

fracture, when the opposed surfaces of the

broken bone grate upon each other; (3) defor-

mity, caused by the displacement of one of the

fragments. (1) The unnatural power of motion

is most generally present, though when the

break is near a joint it may be difficult to dis-

tinguish it from the ordinary movement of the

bone in the joint. It is one of the main distin-

ffuishinff features between fracture and disloca-

tion, the limb being, in the latter case, deprived

of its natural power of movement. (2) Crejnta-

tion is obtained by trying to move one end of

the broken bone on the other, and conveys a

sense of rough, coarse grating to the hands. It

cannot be discovered if there be any degree of

swelling; it may not be obtained when the

broken bone is alongside of another, which
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supports it and prevents tlie necessary move-

ments. For instance, if, in the forearm, the

radius were broken, the support of the ulna

would prevent crepitation. (3) Deformity is,

above all others, the most important sign.

Deformity is due to displacement, generally of

the more remote of the two fragments, ihe

displacement may have been ellected at the

moment of fracture by the violence which

caused it. It is frequently produced by the

muscles attached to the bone, the natural ten-

sion of the muscles causing them to pull away

the part, and making it project in some unusual

manner. The weight of the fractured limb,

beyond the injured part, is also a frequent

cause. Thus, if the thigh-bone be broken, the

foot will act as a lever, displacing the lower

fragment outwaixls. The displacement may be

of different kinds
;
(a) Displacement by riding,

in which one end lies over the other, (b) An-

gular displacement, where the two ends ai’e not

in the same straight line, but form an angle,

(c) Displacement by turning. An instance of

this has been given already, viz., in fracture of

the thmh-bone the weight of the foot turns the

lower fragment outwards. There is, therefore,

rotation of the lower fragment, (d) Lateral dis-

placement, in which one fragment moves to the

side of the other, keeping parallel with it, and

without losing its grip of the other fragment.

Most of these displacements can be conjoined.

Thus riding can coexist with rotation, &c.

Besides the signs already mentioned, another

may be noted, viz. shorteyiing of the fractured

limb. This is not always present. When it

does occur it is due to displacement, one fi’ag-

ment overriding the other and so causing the

apparent shortening. To detect this, as Avell as

to detect swelling and deformity, a comparison

must be instituted between the sound limb and
the limb supposed to be broken, and measure-
ments taken to determine any difference in

length.

In impacted fracture unnatural movement
and grating will be absent, and deformity and
shortening will be the chief signs.

Distinction between Fracture^ Dislocation, and
Bruise.—It has been said that in dislocation

the movement is diminished instead of in-

creased, the dislocated bone being unnaturally

fixed; and there is no crepitation. In a bruise
there will be pain, swelling, and loss of function
as in fracture, and the swelling may be so great
as to prevent a proper examination. In such a
case the limb should be kept quiet, supported,
and hot cloths applied till the swelling subsides.

Then it will be found that if there be merely

a bruise and no fracture, there will be no un-

natural motion and no crepitation.

Treatment.— Temporary Treatment. It often

ha[)pens that a person receives a fracture and

has to be carried some distance before being

regularly attended to. In such a case it is

extremely desirable that the broken limb should

be so fixed that dangling is prevented and no

movement jierrnitted. If this is not done there

is great risk that the ends of the broken bone,

moving about freely among the muscles, nerves,

and blood-vessels, may do damage much more

sei'ious than the original break, and may even

force their way through the tissues, causing a

wound, and so converting a simjole into a com-

])ound fracture. To prevent this is easy. The

limb should be rendered immovable by placing

on each side something rigid. A walking-stick

or umbrella, in the absence of anything else,

v/ould do. Bark stripped from a tree, pieces of

wood torn from a paling, and so on. would, for

the time, equally answer the purpose. What-

ever is employed should be secured by straps,

which may be obtained from handkerchiefs, or

strips of cloth torn from some article of clothing.

Then, if the thigh or leg has been broken, after

it has been rendered immovable in this way

the person should be placed on a stretcher, or

whatever can be got in its place, in such a way
that the whole of the injured limb is sup-

ported. If, for instance, the foot and part of

the leg were left projecting beyond the stretcher,

they would act as forces di'agging the broken

parts asunder, and every step of the carriers

would commiuiicate great pain to the sufferer.

In order fui'ther to support the broken leg it

might be placed alongside the sound one and
strapped to it.

Systematic Treatment.—There are two main
conditions to be fulfilled in the treatment of

fracture : the first is to restore the bone to its

natural position, and the second is to I’etain it

in that position till it can have time to heal.

(1) Eestoring of the bone to its natural position,

or the reduction ofthe fracture, is best effected

by considering what are the forces that tend to

displace the bone. The forces are particularly

muscidar, and it is, therefore, necessary to grasp

the limb—that part of it which carries the lower

fragment—and pull it firmly but steadily in a

direction opposed to the muscles that displace

and in the axis of the limb. This is called

extension; and, along with it, what is tei’med

counter-extension must be employed, which
consists in fixing the upper fragment so that
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it may not be pulled on also, and may afibrd

a firm position from which the lower fragment

may be extended. As soon as sufficient exten-

sion has been practised the ends of the bone

must be brought together, so as to fit as accu-

rately as possible. It is done by keeping the

upper fragment fixed, and biinging the lower

one into the same straight line, so that the

proper relations between the two may be re-

stored. This is coaptation or setting. Itissome-

times rendered difficult by splinters of bone pre-

venting the proper adjustment of the two ends,

and in all cases is not to be accomplished by

force, but only by careful workmg by the hand.

Fracture diffei-s from dislocation in the ease

with which the bone can be returned to its

proper place in fracture, and its difficulty in

dislocation. But there is another difference,

that, namely, after a fractured bone has been

reduced, as soon as the extending foice has been

withdrawn, the displacement tends to return;

and in dislocation, though the reduction is diffi-

cult, it is permanent. Therefore in fracture

there is the necessity of some means of retaining

the bone in position, once the reduction has

been effected. This is accomplished by me-

chanical means

—

by the use of splints made of

wood, pasteboard, or other stiff material, to

which the limb is strapped. The splints ought

to pass from the joint immediately above the

fracture to the joint immediately below, and

are usually placed on each side of the limb.

The splints are fitted more accurately by the

use of pads, and are secured by bandages. So

well should they fit and so tightly ought they

to be secured, that not the slightest movement

can be effected between the opposed ends of the

broken bone. Such movement, if permitted, is

one of the commonest causes of non-union of

fracture. At the same time care must be taken

that the bandages do not unduly or iiTegularly

compress the soft parts of the limb or interfere

with the circulation of blood in it. The person

ought to be laid upon a firm mattress, soft beds

being hurtful, and the limb ought to be equally

supported on the bed, so that no undue weight

is on any part of it. From time to time an ex-

amination must be made to see that the broken

parts retain their position
;
and this ought to

be done without disturbing the splints or their

fastenings. The splints ought, for this purpose,

to be kept applied to the limb by straps inde-

pendently of bandages, so that if the bandages

require to be removed the fixture of the splints

is not interfered with. (For bandaging, &c.,

see p. 954.)

As the result of fracture there may be some

degree of fever and inflammation. To combat

these the ])atient should first of all get some

opening medicine, of which salts, seidlitz, &c.,

in fact saline medicines, are the best. To the

part, if infiamed, cold water cloths may be ap-

plied
;
and to allay pain one-grain doses of

opium may be administered at night, but only

to an adult.

After the fracture has been kept in splints

for several weeks there is risk of the joints in

the neighbourhood becoming stiff and fixed.

To prevent this, as soon as is consistent with

the union of the fracture, four, five, or six

weeks after it has been received, the bandages

and splints should be undone, and the joint

exercised gently by the hands. Rubbing the

joints, bathing frequently with hot and cold

water, will help this. The })lace of fractui'e

itself should be guarded by small splints placed

immediately over it, or by sujiports of some

other kind, such as stiff bandages. An ordinary

leather plaster, heated and placed round the

seat of fracture, is a simple and eflicient means

of doing this.

Compound fractures are often very difficult

to treat, and are very dangerous kinds besides.

If it is the end of the broken bone that made

the wound, and if the bone is still protruding,

there is often great difficulty in reducing the

fracture. When reduced the fracture ought to

be so put up that the wound is left free and

open, so that it may be properly and frequently

dressed. The wound should be carefully washed

with water which contains carbolic acid (one

part of the acid to thirty of water), and a piece of

lint dipped in this solution ought then to be laid

over the wound, the lint being covered by gutta-

jiercha tissue and secured by a bandage. The

dressing should be renewed everyday or second

day. There are various complications which

may readily arise in connection with compound

fractures, but they are of such a character that

only qualified surgeons can deal with them, and

therefore it is needless discussing them here.

A serious complication is the wounding of an

important blood-vessel by the ragged end of the

bone and great consequent loss of blood. The

bleeding may be temporarily arrested by apply-

ing over the wound a thick pad and binding it

tightly on with a bandage or handkerchief.

(See cl)apter on Accidents and Emergencies.)

Amputation is frequently necessary to save life.

When a fracture has united crookedly it may

to some extent be rectified by a surgical opera-

tion.
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Fractures of the Skull.

Fractures of the bones of the skull are, as a

rule, so difficult of detection and require such

skilful treatment that a surgeon’s advice and

attention are always necessary. A brief refer-

ence, therefore, is all that is required here.

The usual places for fractures of the skull

are the vault or roof, and the base. The vault

is usually broken by a direct blow, the base of

the skull indirectly. Thus when a man is struck

on the top of the head with a stone or stick,

that is, by a sharp concentrated blow, fracture

of the vault is likely to occur
;
but when a man

has fallen from a height upon his head, or when

his head has been caught between two opposing

forces, it is the base that is commonly the seat

of fracture. Fracture at the base also occurs

by a person falling from a height and landing

on his feet or in the sitting posture, the force,

being transmitted up the back-bone, causing the

break to occur.

The bones of the skull consist of two plates

of dense bone, one without and one within, and

a layer of spongy bone—the diploe—between.

Now a fracture may consist of a crack or fissure,

or of a breaking inwards of one or other of these

dense plates, or of both together.

In Fractures of the Vault the forcing in-

wards of one or other or both bony plates is the

most common form. Thus, there may be simple

fracture or fracture with displacement, and as

the displacement is almost invariably inwards

it is called fracture with depression. The
broken bone may be depressed in a piece, or it

may have been broken into fragments and the

fragments driven inwards. The fracture may
or may not be accompanied by a wound.
The symptoms are not easy to make out. If

it is a simple fissure thei'e may be no signs of
any moment. When the bone has been de-
pressed, the hollow may be made out by careful
examination with the fingers after shaving the
part. The hollow will be surrounded by a pro-
jecting ridge. Care must be taken not to con-
found this feeling of a depression with the
sensation caused by a mass of blood-clot forming
within the scalp, which will yield to firm pres-
sure with the finger. Where a wound exists
the forcing inwards of the bone will be more
easily made out, and examination with a probe
will reveal the mischief more fully. It must be
remembered, however, that the inner table may
be splintered and depressed and little corre-
sponding injury be present in the outer table.

The treatment consists in putting the patient

to bed, keeping him lying on his back, quite

quiet, applying cold-water cloths to the head,

and giving opening medicine. The fall or blow

may have brought on unconsciousness, in which

case the patient is simply to be kejd quiet, and to

be made warm by clothing and the application

of heat to the feet. If consciousness does not

soon return, and if the breathing is slow and

laboured, the skin cold, and tlie pulse weak, a

serious condition of the brain is indicated, due,

likely, to depression of bone. This can be

remedied only by raising the depressed bone,

which no one but a surgeon can undertake to

perform.

Fracture of the Base of the Skull is usu-

ally determined by the kind of injury, by bleed-

ing from the nose and from the ear, and by the

oozing from the ear of a clear fluid aftei' bleed-

ing has ceased. This fluid comes from the

membranes covering the brain, and is a very

sure sign of fracture at the base of the skull.

There may be other symptoms present, such as

deafness, drawing of the face to one side owing

to paralysis of the other, inability to swallow,

and other signs due to injury of certain nerves.

The eyes also may be completely bloodshot.

There is likely to be extreme stupor, quick

pulse, hot skin, and maybe delirium.

Treatment consists in perfect quiet and rest,

shaving the head, and applying cold-water or

iced cloths, giving opening medicine and low
diet.

Fracture at the base of the skull is very

fatal.

Fractures of the Bones of the Face.

Fracture of the Nasal Bones is frequently

produced by blows or falls. The swelling and
discoloration are likely to be great, and depres-

sion of the bones will usually indicate the frac-

ture, tlie bridge of the nose being broken down.
There may be severe bleeding, and headache is

likely to result from the accident.

The treatment consists in trying to remedy
the depression by the fingers, or by pushing
a gum-elastic catheter (see Catheter—Medical
AND Surgical Appliances) carefullyup the nos-

tril and trying to replace the bone from within.

If the bleeding is excessive it should be stopped

by ])ushing plugs of oiled lint up the nostril.

The swelling and headache are to be met by cold

applications, and purgatives of some kind of

salts. Some time after tlie injury hot cloths

will give more relief than cold applications.
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though cold is the proper remedy immediately

on receipt of the injury

^

since it tends to arrest

bleeding, which heat would only encourage.

Fracture of the Lower Jaw is not uncom-

mon. It also is due to violent blows or falls; a

throw from horseback might easily produce it.

The break usually occurs towards the front in

the neighbourhood of the eye-teetli, a little to

the right or left of the middle line. It may be

on both sides, so that a portion of the bone,

carrying one or two teeth, is entirely separated

from the rest, and held in jDosition only by

the soft parts.

Signs.—The fracture is usually easily I’ecog-

nized by the unnatural power of movement of

the part, the gi’ating (crepitus) when the parts

are moved against one another, and the irregu-

larity in the line of the teeth. There are also

pain, swelling, and inability to move the jaw.

The gums are usually torn and bleeding.

Treatment.—The difficulty is to keep the

parts at rest, since that implies moving the jaw

as little as possible for from four to six weeks,

and therefore interferes with eating and speak-

ing. A special splint has to be made of paste-

board or gutta-percha, the latter being preferred,

cut to a particular shape, and moulded to fit

the jaw after being softened in boiling water.

Fig. 30 shows the shape of the splint; the size

should be determined by the jaw to which it is

to be applied. The

long part (a) of the

splint is ap])lied along

the jaw fi’om one

side to the other,

while the shorter piece F'g- 30.-Splint for Fracture
^ of the Jaw.

(6) doubles down
under the chin, and should be long enough to

permit of its ends projecting from beneath the

chin at each side, the projecting ends being then

folded up on either side. The gutta-percha

should be first cut and shajjed to the proper

size, taken in paper, and after being thoroughly

softened should be quickly applied so that it

may take the accurate form of the jaw without

trouble. It ought to be kept in position by a

four-tailed bandage made of a yard and a half

of cotton cloth about four inches wide. The

bandage is torn up lengthwise from each end,

so as to leave eight inches in the middle, wliich

has a hole cut in its centre to receive the point

of the chin. Two of the tails are then brought

up, one on each side of the head, and tied

over the top of the head; the other two are

tied behind the head. The bone must be

kept fixed in this way for from four to six weeks.

During that period only soft or liquid food

should be given, so that no chewing is required,

and speech should, as much as possible, be

avoided. If the fracture has been attended

with much bruising or swelling large soft poul-

tices should be applied, which will be sufficient

to keep the parts in position till the swelling

subsides, when the splint may be used.

Fractures of the Bones of the Upper
Extremity.

Fracture of the Collar-bone {Clavicle).

This is a very common fracture, the most

common, indeed, with one exception— that of

the radius, and is most frequently due to

indirect violence, such as a fall on the shoulder.

It may be caused by direct violence. It is

extremely common in children, in whom, how-

ever, it does not always break completely

through, but takes the form of green-stick frac-

ture. The break is usually near the middle of

the bone, but sometimes it occurs nearer its outer

end, when it may not be so readily recognized

because of certain ligaments which j^nss from

the outer end to the acromion and coracoid pro-

cesses of the scapula (see p. 21) and prevent the

usual displacement.

Signs.—When the fracture is complete the

weight of the arm carries the shoulder down-

waixls and inwards towards the middle line

because of the loss of its main stay, and because

of the action of the muscles passing from the

chest to the shoulder. As the result of this the

skin and tissues over the seat of fracture are

stretched, and the outer end of the inner frag-

ment is found projecting. This is not because of

its displacement, hut because of the falling down

of the shoulder. To the outside of this projec-

tion is a hollow. The outer fragment is carried

below tlie level of the inner one, the two ends

often riding. The patient is unable to lift the

affected arm, and supports it close to the side.

Comparison with the sound side will ]>rove the

deformity. In children there may be little or

no displacement, either because the fracture is

not comj)lete or because the bone has been

broken straight across and the outer lining is

strong enough to support it. By running the

finger along the bone the fracture will be found,

irregularity being perceived over the spot where

the break is, and pain being experienced by the

child at that place.

Treatment.—The displacing forces act down-

wards, forwards, and inwards; the retaining

apparatus must therefore act in the opposite
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FIRST-AID IX FRACTURED COLLAR-BONE AND
FRACTURED FOREARM.

I. This illustration shows the method in use in the Army Medical

Department for hrst-aid in fractured collar-bone. The right-hand side

of the plate shows the completed method, the left-hand side shows the

arrangement before the apjdication of the sling. A firm pad is thrust up

into the armpit of the injured side to press the shoulder upwards and out-

wards. The arm is brought firmly down over the pad, elbow pressed close

to the side, and forearm bent across the body
;
the pad in the armpit acts

then as a fulcrum, by which the shoulder is forced outwards. The shoulder

and arm are kept in this position by a triangular bandage, folded as follows

:

—Bring the point down to the centre of the base and fold lengthways twice.

Lay the centre of this bandage over the outside of the upper arm, carry the

front end over the chest, carry the back end over the arm, pass it between

arm and chest on the upper side of the front part, then down over the

front part, then up behind the front part through the loop thus formed.

Then carry this end round the back, pulling on it steadily and strongly to

draw the arm backwards, and knot off on the opposite side under the arm

of the uninjured side. Then put on a sling, but instead of can-ying the

lower end of the sling up over the injured shoulder, carry it between the

side and upper arm and so up to knot off behind.

II. This shows on the left-hand side splints fixed by bandages over a

broken forearm, and on the right-hand side the forearm, after the applica-

tion of splints, suj)ported by a sling. (See p. 994.)

la



FIRST-AID IN FRACTURE OF COLLAR-BONE AND FOREARM.
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I. First-aid treatment of Fractured Collar-bone.

V

II. First-aid treatment of Fractured Forearm
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directions—upwards, backwards, and outwards.

To replace the bone, place the patient in bed on

a firm mattress, with a pillow lying lengthways

down between the shoulders. Standing behind

the person pull the shoulder upwards and back-

wards and reduction will be efiecteil. As soon

as the reducing force is removed the displace-

ment returns. The simplest retaining aiiange-

ment is as follows:—a pad of consideiable thick-

ness, made of cotton-wool I’olled up in a hand-

kerchief, is placed well up into the arm-pit and

the arm folded down over it, the pad being

retained by a strap over the opposite shoulder

;

this forces the shoulder outivards; the elbow

being kept close to the side, the forearm and

hand should be laid across the chest, the fingers

pointing to the opposite shoulder and reaching

well up towards it; a

few turns of a roller ban-

dage right round the

body keep the elbow at

the side and the shoulder

well hack; the elbow

should be supported, and

the shoulder pushed and

kept upwards, by a sling

tied over the opposite

shoulder. (Fig. 31.) If

the pad, sling, and band-

age are properly adjusted

and the arm placed pro-

perly across the chest the

displacement should disappear, and this tests

the accuracy of the adjustments. Union takes

place in three weeks or four, in young people

even earlier. The bandages should occasion-

ally be examined to see that they do not become

loose. Union does not usually occur without

some shortening.

Fractures of the Shoulder-blade {Scap-

%da).—The shoulder-blade is so well padded by
muscles that little displacement is, as a rule, pro-

duced by fracture. The break is usually due to

direct violence, such as the passing of a cart-

wheel over the back. Movement and gratino-

are best detected by grasping the shoulder and
upper part of the bone with one hand and the
lower corner of the shoulder-blade with the
other and trying to move them on one another,
or by placing one hand flat over the bone and
moving tlie ai’m in various directions.

Treatment.—Tliis fracture requires no set-

ting because, as already explained, the muscles
prevent any displacement. Put a thick pad of
wool over the shoulder-blade, or mould a gutta-

SHOULDER-BLADE.

percha shield over it, retain by a firm bandage,

and put the arm in a sling.

Fracture of the Point of the Shoulder

{Acromion process).—This fracture is usually

caused by a blow from above. The deformity

consists in the absence of the usual roundness

of the shoulder. Compare both sides, and note

that on the afiected side there is a sudden sink-

ing of the extremity of the shoulder. The pro-

cess can be felt floating in the hollow. When
the arm is raised the fragments may be brought

into apposition, and grating is felt, the round-

ness of the shoulder being restored. The per-

son is unable to raise his arm to any extent.

Treatment.—The acromion cannot be accu-

rately adjusted to the shoulder-blade, and, be-

sides, unites only by ligament. The sole treat-

ment, therefore, consists in keeping the arm

well supported by a sling for about four weeks.

The patient will never be able comfortably to

place his hand on the top of his head.

Other fractures of processes of the shoulder-

blade are too rai’e to be noted here.

Fractures of the Arm-bone {Humerus).

—

The humerus is liable to fracture of the upper

end, or head and neck of the bone, of the shaft,

and of the condyles or lower end.

Fractures of the Upper End of the Arm-
bone are generally produced by a fall on the

upper part of the arm, when the shoulder comes

into violent .contact with the ground.

Signs.—The lower fragment is drawn b}'’

muscles inwards tow'ards the arm - pit, and

slightly upwards, so producing some degree of

shortening, the upper fragment being tilted

slightly outwards. The hand placed in the arm-

pit will be able to detect the sharp edge of the

lower piece. The I'oundness of the shoulder is

maintained, but the finger passed oVer the

shoulder comes down the arm only a little way
before it reaches a break or hollow. There is

pain and loss of function, and the man keeps

his arm close to his side. When the lower frag-

ment has been pulled down, the two ends will

come into contact, and grating will be felt.

Unnatural mobility also exists, but this is not

so easily ]>roved, because the person keeps the

muscles strained to prevent movement.

This fracture is often confounded with dislo-

cation of the shoulder; and it is of extreme im-

poiTance to distinguish them, since the force

required to reduce a dislocation might, if prac-

tised on a fractui’e, lead to very serious results.

The following table shows the differences:—

Fig. 31.—Treatment of Frac-

tured Collar-bone.
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Fracture.

The roiiiulness of the shoulder is maintained, the hol-

low being a little way down the arm.
There is a foreign body in the arm-pit, which is found

to present a sharp ragged edge.

Increased power of movement.
The arm can be easily pulled down, and then crepita-

tion (grating) is developed.

After I’eduction, on removing the reducing force the

deformity returns.

Arm shortened.

Arm is held close to the side.

Usually pi’oduced by a fall on shoulder, the arm being

at the time close to the side.

Dislocation.

The roundness of the shoulder is lost, the hollow being

immediately beneath the point of the shoulder.

The body in the arm-pit has a round globular head and

no sharp edge.

Unnatural fl.xture, the arm cannot be freely moved.

It is very dillicult to pull down the arm, and there is

no crepitation.

After reduction, on removing the reducing force the

limb remains replaced.

Arm rather lengthened.

Elbow sticks out a little from the side, and cannot be

brought close.

Usually produced by a fall, the arms being outstretched.

In cliildren this fracture sometimes takes the

form of separation of the epiphyses—the ends

of tlie bone which have not yet become united

to tlie shaft. It is very necessary to restore tlie

proper position of tlie parts, otherwise develop-

ment of the arm will cease. It occurs in chil-

dren under ten only. Its signs are the same as

those already described.

Treatment.—Bend the elbow, fold the arm

across the chest, so that the thumb is directed

upwards. Grasp the elbow and pull gently and

steadily downwards, counter-

extension being made by fixing

the shoulder. This reduces the

fracture, the deformity disap-

pears, and the normal length

Fi>;- 32.—Right-angled Splint.

of the limb is restored. To retain the limb

in position two splints are necessary, one, long

and right-angled or L-shaped (Fig. 32), so as

to fit the position of the forearm across the chest,

being placed on the inside, the other, a short

moulded splint, being a])plied over the shoulder

and seat of fracture. The inside splint is made

of wood, and should be long enough to reach up

into the arm-pit. To prevent pressure on the

blood-vessels in the arm-pit, the top of the splint

ought to be scooped out. One limb should ex-

tend down to the elbow, from which point the

other limb comes off at an angle to pass along

the forearm and hand. Before applying this

splint, the hand and forearm should be bandaged.

The splint is next to be carefully padded with

cotton-wool, especially at places like the elbow

where there are prominences of bone, and held

in position, till the other splint is ready, by a few’

turns of a roller bandage. The outer short

splint is made of gutta-percha, pasteboard, or

other pliable substance. It is well softened in

hot water, and is then placed, also padded, over

the seat of fracture, to prevent the tilting out-

w’ards of the upper fragment. It should be long

enough to project over the shoulder, round which

it is to be moulded, and should pa.ss downw’ards

past the fracture to about the middle of the arm.

This is immediately secured by one or two straps

which bind both inner and outer splints. A roller

bandage is then applied from the hand right up

to the shoulder in the manner described under

Bandages
;
and the forearm is then supported

by a sling. It adds greatly to the comfort of

the patient if, before the bandages and splints

are a{>plied, the arm is washed with soap and

water, carefully dried, and then dusted w’ith

dusting pow’der. After not less than three

weeks and not more than five, the splints should

be removed in order to permit movement of the

elbow and shoulder joints to prevent stiflening.

The movement is not to be effected by the

patient himself, for that would set muscles in

action, and that is not desired; but some person

must work the joints for a few’ minutes several

times a day. To permit of this, and at the

same time support the limb, small gutta-]>ercha

s[)lints should be applied over the seat of frac-

ture inside and out. After five or six weeks

the patient may be permitted to swing his arm

gently backwards and forwards, and gradu-

ally to bring it into use. In spite of the

utmost care some permanent deformity is not

unlikely to occur. The arrangements for this

fracture are similar to those shown in Fig. 33,

with this exception, that the outer splint should

in this case be moulded I'ound the top of the

shoulder.

Fracture of the Shaft of the Arm-bone

usually occurs below the middle of the bone.

Falls on the hand or elbow are frequent

causes. The fracture may be across or aslant,
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aucl presents all the usual signs of fracture, un-

natural mobility, deformity, loss of function,

and ci’epitation when the ends are brought into

contact with one another. The displacement is

effected by muscular action drawing the lower

fragment to the inner side. Riding is also pre-
o

sent, and shortening.

The Treatment (Fig. 33) is jmictically the

same as that for fractures of the upper end.

Fig. 33.—Arrangement for Fracture of Upper Arm.

The outer splint, however, need not go over

the shoulder, but where the break is in the

neighbourhood of the lower end it luay be

moulded round the elbow.

Fractures of the Lower End of the Arm-
bone.—There are various kinds of fracture in

this region. In one form there is a break

across just above the joint; in another the frac-

ture extends into the joint, the break extend-

ing both across the bone and running down

Fracture.

Kind of fall—fall on elbow.

Projection behind of great mass, consisting of olecra-

non pi'ocess of ulna grasping condyles of arm-bone.
Projection in front— small, broken end of shaft, not
pushed deep down into elbow.

Motion increased.

Crepitation (grating) present on extension.
Length of upper arm shortened.

Length of forearm increased.

Reduction easy and not permanent.

Treatment for this fracture is also similar to

that described under fractures of upper end of

humerus, the outer splint being here moulded
round the elbow-joint behind. The prominences
of the joint should be carefully padded. The
passive movement of the joint should be begun
in about three weeks.

Splitting of the Condyles (p. 22) may be
easily recognized by causing the elbow to be
bent and stuck out behind. Then stand behind

the middle into the jouit, so as to separate the

{irocesses, or condyles, that project on each side,

from one another; while in a third form the

epiphysis—the end not yet united to the shaft

— is separated from the rest of the bone. A
fall upon the elbow will readily produce this

fracture.

Signs.—Deformity— the bones of the fore-

arm, with the lower fragment, are, by muscles

at the back of the arm, pulled upwards behind

the upper fragment which projects in front, the

two fragments riding on one another. The size

of the joint from behind forwards is thus

greatly increased and changed in shape, as may
be seen by comparison with the arm of the

other side. The projection in front is found to

have a ragged edge, and the measurement from

the top of the shoulder to the end of the arm-

bone is less on the injured than on the sound

side. On the other band, the measui’ement

from the knuckle of the middle finger to the

end of the lump behind the upper arm is greater

than the measui'ement of the forearm bones on

the sound side, because to the forearm bones is

added the length of the lower fragment retained

in their grasp. Let an assistant hold the upper

arm, let the operator place his knee in the elbow,

grasp the wrist and pull the forearm round his

knee. This easily reduces the fracture, and

when it is reduced grating can be felt. As soon

as the wrist is let go, the deformity returns.

This is a fracture liable to be mistaken for dis-

location at the elbow-joint. The differences are

shown in the following table:

—

Dislocation.

Kiud of fall—fall on hand, arm being bent

Projection behind—olecranon alone.

Projection in front—articulating end of humerus—con-
dyles—pushed far down.

Motion diminished.

Crepitation absent.

Length of upper arm natural.

Lengtli of forearm normal.

Reduction difficult, but permanent.

the patient and place one thumb on the projec-

tion of the humerus on one side, and the other

thumb on the condyle of the other side, and

press. If the condyles move on one another,

splitting has occurred. The treatment is as

above; or the joint maybe entirely surrounded

by a mould.

Fractures of the Forearm occur at the

upper end, or at the shaft of radius or ulna (p.

22), or of both together, and at the lower end.
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Fracture of the Olecranon (p. 22).—This
is the fracture that occurs at the upper end,

the olecranon being the process of the ulna that

grasps the arm-bone behind, and forms the point

of the elbow or “ funny-bone.” It is usually due
to a fall on the elbow.

Signs.—It is easily distinguished. The chief

muscle of the back of the arm—the triceps—is

attached at its lower end to this process, and
consequently when the connection between the

ulna and the olecranon is severed the triceps has

nothing to oppose it and pulls the point of the

elbow up on the back of the upper arm. The
point of the elbow is, therefore, gone, and a

hollow is in its place. The person can bend the

arm, but has great painand inability to straighten

it. The olecranon can be felt up in its unusual

IDOsition and can be pushed down.

Treatment is a matter of some difficulty, be-

cause of the impossibility of overcoming the ac-

tion of the muscle and keeping the process down
in position; secondly, because union is by liga-

ment and not by bone. The only way would be

to keep the arm quite sti’aight by a splint; but

this is exceedingly irksome. The patient must

make up his mind to get only a moderately

satisfactory result, which will leave his arm not

so powerful as before. The simplest method of

treatment is to fix the arm at an open angle,

to mould a splint for the back of the elbow, cut-

ting in it a hole to admit the process, the edges

of the hole being carefully rounded. Put this

splint on, keeping the olecranon down in posi-

tion as well as possible by means of the hole,

and fix with a starch bandage (see Bandages)

from the fingers up to the elbow.

Fracture of both Bones of Forearm at

the centre of the shafts happens by direct vio-

lence. It is easily recognized, all the signs of

fractui’e being easily made out. The bones are

displaced towards the middle line of tlie arm,

that is, they approach one another.

Wheyi only one hone is broken, the other one

acts as a splint and prevents displacement.

The way to detect the fracture in this case is

to follow the outline of the bones by running

the fingers firmly down from the elbow to the

wrist. Examine one bone at a time. When

the fingers come over tlie seat of fracture, the

bone is felt to yield under the fingers, there is

grating, and the patient feels pain.

Treatment.—Whether both bones be broken

or only one the treatment is the same. Reduce

the fracture by pulling on the wrist while

an assistant keeps the upper fragment fixed.

Then apply both outside and inside splints as

broad as the arm, made of wood, or pasteboard,

or similar material, and padded with cotton-

wool. The splints should fix the wrist joint,

but leave the elbow joint free. When the

splints are being applied the hand should be

held so that the thumb points directly upwards.

Care ought to be taken that when the ai’m is

bent the inside splint does not press hard up
into the elbow, as it might compress blood-

vessels and do harm. The splints should be

secured by three straps, and then by a roller

Fig. 34.—Application of Splints, &c., for Fractures of Forearm.

bandage from the points of the fingers up to the

elbow (Fig. 34). The risk is that union may take

place, not only between the ends of each bone,

but also between the bones themselves, so that

turning the palm of the hand upwards or down-

wards is afterwards prevented. To avoid this a

pad or ridge of cotton-wool is recommended to

be placed down the length of the arm, under the

inside splint, to keep the two bones apart. There

is danger of pressing too much on the blood-ves-

sels by this, and it is, therefoi’e, better to omit it.

After bandaging put the arm in a sling. No
bandaging is here required previous to the appli-

cation of the splint. For this fi'acture splints

are readily furnislied out of bandboxes and

similar material, the thin wood torn from which

is cut to the size and shape required, and then

steeped in hot water till it can be moulded,

several layers thick, to the limb.

Fracture of both Bones close to the

Wrist Joint may, from the nature of the de-

formity, be mistaken for dislocation at the wrist

joint, though it must be noticed that simple dis-

location of the wrist joint is extremely rare. In

fracture the wrist bones with the lower frag-

ments of the radius and ulna are shot up either

in front of or behind the upper fragments, while

in dislocation the wrist bones alone are carried

up in front of or behind the forearm. The land-

marks are the projecting processes—styloid pro-

cesses—of the radius and vdna, on the outer and

inner side. In fracture these are seen standing

out from the sides, and bone can be detected

beyond them, the wrist bones being still em-

braced by them. Next measure the forearm
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bones from tlie point of the elbow downwards to

the projecting ends, and compare with the mea-

surements of the opposite side. In fracture the

measurement is less than the usual. Measure

also from the knuckle of the middle finger to

the upper end of the lower fragment. In frac-

ture it is greater than the ordinary measure-

ment from the same point to the lower end of

the forearm bones. The other signs of increased

movement, grating, &c., are present in fracture.

The Treatment is the same as that already

described for fractures of the shaft, viz. two

straight splints.

Fracture of the Lower End of the Radius

(p. 22)—CoLLEs’ Fracture.

—

This is a fracture

of very common occurx’ence. About one-thii’d of

the total number of fractures occurring in the

body is of this kind. It is specially frequent in

old people, and is oftenest caused in them by

slipping on the street and falling on the hand,

palm downwards, which has been put out to

save them. It is a fracture of the radius, which

is on the outer or thumb side of the forearm,

and occurs about an inch above the wrist joint.

It is called Colles’ fracture, because it was first

described by Dr. Colles of Dublin in 1814. It

deserves special notice, not only because of its

frequency, but also because of its liability to be
mistaken for dislocation of the wrist.

Signs.—The deformity is very peculiar (Fig.

35). The radius being broken, the suj^port on the
thumb side is removed and the forearm muscles
so act on the hand as to pull it down to that side.

As a result of this the skin is stretched on the
inner side, and the projection—styloid process

—

of the bone on the inside of the wrist joint is

very prominent, the stretching of the skin over
it causing the patient to complain of pain there.

This must not cause the attention to be divei’ted

fiom the real place of the injury, which is on
the outside. The lower fragment rides obliquely
on the upper and produces a lump on the back
of the forearm, and this again causes a sudden
hollow in front between the hand and forearm.
The patient cannot turn his wrist to lay the
hand either palm downward or upwards. AVhen
the displacement has been reduced crepitation

can be made out. The ulna is of usual length,

but measurement shows the radius to be

shortened.

Treatment.—To reduce the fracture support

the foi’earm below the ]>lace of fx'acture with

oxxe haxxd; with the other gx'asp the haxxd of the

patiexxt as is done ixx “ shaking haixds,” axxd pxxll

the hand fx’oxxx the positioxx of being dx-awix to-

wards the I’adial or thixixib side towax’ds the

ulxxar or inside. A considex’able force is fx’e-

quexitly xxecessax’y to do tliis. The haxxd is pulled

dowxx towards the supporting haxxd of the opex’-

atox’, which acts as a fuicrxixxx for the movexnexxt.

As sooxx as the fx’actux’e has beeix x'educed the

deforxxxity disajxpeax’s. The best splixxt for re-

tainixxg the bone in its proper position is the

“jxistol splint,” so called froxxx its ajxpeax’axxce.

It has a long stx’aight part which should x’each

from the elbow to the wx-ist, axxd as broad as

the bx’oadest pax’t of the fox’exirxxi; it has also a

pax’t called the haxxdle (a. Fig. 36), which shoixld

be as loxxg as the distaixce betweexx the wrist

and tips of the fingers, axxd is directed dowux-

wards, foxmxixxg axx axxgle with the long portioix

eqixal to half a I’ight axxgle. It is usually xnade

of wood. To apply it, baxxdage the fixxgers axxd

haxxd, pad the splint with cottoxx-wool, axxd thexx

with a x’oller bandage fix the handle of the

splint to the hack of the hand, that is, on the

outside, the haxxd beixxg held thuixxb side up-

wax’ds. Whexx it has beeix fastened oxx so, the

loxxg portioxx of the splixxt is out of line with the

forearm, projectixxg below it. Brixxg the long

portioxx up to the line of the fox’earnx, applyixxg

it close to the back of the arxxx. By this move-
ment the handle is ixxade to cany the hand
dowxxwai’ds towards the ulnar sitle, aiding ixx

the setting of the fx’actux’e, axxd retaiixing the

ends of the bone in position. Another splixxt

is then placed iixside. It should be moulded
out of pasteboard, gutta-pex'cha, or other mould-
able material, axxd should reach fx’om the elbow
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to the wrist only. Fix the wliole by means of

a bandage from the fingers to the elbow. (See

Fig. 37.)

The trouble from the wrist joint is very great,

owing to the great risk of stiffness resulting.

The fracture will mend in a few weeks if pro-

perly put up; but it may be months before the

wrist regains its function, if it ever thoroughly

does so. Therefore in about three weeks in a

young, and four in an old, patient, the wrists

and joints of the fingers should be moved.

Rubbing with liniments will also help to restore

the function.

Fractures of the Bones of the Wrist
{Carpus) may occur from direct violence, such

as the passing of a wheel over the hand, but

the deformity is not marked owing to the small-

ness of the bones and tlieir numerous connec-

tions. There will be pain, swelling, and on

handling the fingers may detect grating (crepi-

tation).

Treatment.—Keep the wrist at rest by bind-

ing on the palm side a splint well ])added.

With the splint on the palm side, cold lotions,

hot cloths, &c., may be applied on the back of

the hand to keep down inflammation.

Fractures of the Bones of the Palm of

the Hand {Metacarpus) are not unfrequently

due to striking a blow with the closed fist.

The Signs are movement of the fragments

and grating. Displacement is not so common

here, but it may occur, the head of the bone

sinking down towards the palm, and a projection

being formed on the back of the hand.

The Treatment recommended by Sir Astley

Cooper consists in causing the patient to grasp

a large ball and then binding a roller bandage

round the whole.

Fractures of the Bones of the Fing-ers

{Phalanges). These bones are often broken,

usually with a wound or severe bruising. Some-

times the wounding is so severe that am})utation

is necessary. Every effort should be made to

save a finger; and special pains ought to be

taken with the thumb and forefinger.

Treatment.—Apply a thin wooden splint,

lightly padded with wool, to the front of the

broken finger, and secure with a narrow bandage.

In about three weeks begin to move the joints

to avoid stiffness of joints becoming permanent.

If serious wounds exist the dressings will re-

quire to be renewed every two or three days.

This should be done, if possible, without mov-

ing the splint. A moulded splint of gutta-

percha or pasteboard is very comfortable.

Fractures of the Spine.

The spinal column may be broken by indirect

or direct violence. A heavy weight, such as a

sack of flour, falling on a man’s neck and

shoulders may break the back some distance

down. Again, a man has been known to be

sitting on the branch of a tree when it broke

and allowed him to fall to the ground in the

sitting posture, fracture of the' spine high up

resulting. These are cases of indirect violence.

Direct violence has many instances, a very com-

mon one being that of a miner whose back is

broken by the fall of a mass of' coal or earth

as he lay, or was crawling along, face downwards.

The break is generally transversely through the

bodies and arches of the vertebrae. The acci-

dent may be a simple one or very grave. Spinous

processes may be broken off merely, or vertebrae

twisted round or otherwise displaced, with no-

thing further of any consequence, recovery tak-

ing place with some deformity but nothing

worse.

In the majority of cases, however, the spinal

cord is seriously injured, and the symptoms

vary according to the degree and })Osition of the

injury.

Signs.—At first the person suffers from severe

nervous shock, which may produce collapse,

shown by j)allor, coldness, feeble pulse, vomitiiig.

There may be unconsciousness. When the

shock passes off }iain is complained of at the

seat of injury, especially on movement. There

is swelling over the j^ainful part, and irregular

projections and depressions can be felt. But

the imi^ortant signs depend on the site of the

injury.

(1) Wheyi the injury is heloio the dorsal vertehrce

(p. 20), in the lumbar region, the legs and lower

parts of the trunk are motionless and insensible.

At first there will be great costiveness; and

afterwards the stools will pass without the pa-

tient’s will or knowledge. Owing to loss of

power over the bladder the urine will be re-

tained, requiring to be regularly withdrawn by

means of an instrument. At a later period, if

the urine is not regularly withdi’awn, the water

constantly dribbles away because of over-disten-

sion of the bladder. In a few days the urine will

become offensive, smelling strongly of ammonia.

The ])erson may live two or three weeks, or

even a month.

(2) If the fracture he lower down in the hack

than the second lumhar vertebra (p. 20) power and

sensation may not be lost, and recovery may be



Bones and Joints.] FRACTURE OF THE RIBS. 47

expected to take place. This is because the

spinal cord ends at the level of the second lum-

bar vei’tebra, and only appendages of it are con-

tinued further down the sjunal canal.

(3) Tf the fracture he higher up, in the dorsal

region, besides the symptoms mentioned under

(1), breathing will be imperfect, and may be

further impeded by attendant fracture of the

ribs. Death is likely to result in about 5 or 6,

or at most 10 or 15 days.

(4) ^yhen the injury is still higher, at the lower

part of the neck, palsy of the arms is added, and

the breathing is still more laboured. The patient

cannot survive beyond a day or two.

(5) If the injury he above the fourth vertebra of

the neck (p. 20) death will be instantaneous, be-

cause I'espiratioii is impossible.

Wlien, as in injury below the dorsal verte-

bi'ee, the sufferer has survived for several days,

or a week or two, there is great trouble owing

to the involuntary passing of stools, the dif-

ficulty of kee]:)iug him clean, and the retain-

ing of the urine. Bed-sores are a continual

source of annoyance. They form most com-

monly over the prominent parts of the hi{)-bones

and over the projecting process—trochanter

—

on the outer side of the thigh-bone. The}^ begin

to show themselves about the fourth, or even as

early as the second, day. Their formation may
be detected by the white, sodden appearance of

the skin, which afterwards becomes brown, then

black in the centre, after which the skin comes

away in shreds. The sores form with great

rapidity and sap the patient’s strength.

Treatment.—First of all great care must be

taken to guard against moving the spine while

the patient is being carried home, undressed,

and put to bed. He ought to be carried home
on a stretcher of some kind, and kept from roll-

ing about on the stretcher by bundles of cloth-

ing, &c. The clothes should be cut off to avoid

movement; and the person ought to be laid flat

on his back on an appropriate bed. The best

bed for the purpose would be a water-bed. If

a water-bed is not to be obtained then a bed
with a bottom of boards, and one or two firm

but elastic hair-mattresses is best. Bed-pans
and other similar conveniences ought to be at

hand, so that moving the patient is not neces-

sary. Mackintosh cloth, covered with a sheet,

ought to be under the the patient’s hips. Water-
pillows, feather-pillows, or pillows of other kinds,

covered with oil-silk, are also necessary for

equalizing the pressure on different parts of the
body, to prevent, as far as possible, the forma-
tion of bed-sores. The urine must be drawn off

by a catheter (see Catheter) twice in twenty-

four hours. In fact, as soon as the jiatient has

been got to bed the catheter ought to be passed.

The bowels may require to be moved by injec-

tion. To prevent bed-sores to the utmost ex-

tent cleanliness and dryness are absolutely ne-

cessary, and avoiding ])ressure by the use of

pillows. When the soi'es have formed they

should be cleaned with carbolic acid lotion (1 of

acid to 30 of water). This lotion should also be

applied to the sore b}’^ cotton-wool, which ought

to be covered with gutta-percha cloth, and re-

tained by straps of adhesive plaster. As to diet,

easily digested food is necessary, milk, beef-tea,

and similar fluid nourishment. It is to be re-

membered that exhaustion is often extreme, and

requires guarding against. Indigestion is liable

to afflict the sufferer. This is to be relieved

by acid tonics (see Appendix of Prescriptions).

Fractures of the Ribs and Breast-bone.

Fracture of the Ribs.—The ribs may be

broken directly by a blow, which is apt to drive

the fragments inwards to the injury of the lungs.

Pressure on the body, as, for instance, that caused

by a man being caught and crushed, say between

two barrels or between a cart and a wall, is liable

to produce fracture round at the back where the

rib begins to curve forwards. In such a case

there is great risk of fracture on both sides—

a

very serious accident. It is of importance to

learn how the accident occurred in order to leani

whether there is likely to be any wounding of

the organs of the chest by the fragments. Frac-

tured ribs added to chronic bronchitis or heart-

disease are a very dangerous complication.

Coughing may be an indirect cause of broken

ribs in old people.

Signs.—The person has short, shallow breath-

ing. There is sharp, stabbing pain, increased

by movement and rendering coughing or deep

inspiration extremely distressing. The person is

able to put his finger on the exact spot where the

pain is. The pain does not move about from place

to place, but is fixed. If the patient complains

not of pain at a spot, but of pain all over the

chest, the chances are against fracture. If the

person indicates the seat of pain, with two fingers

trace along the outline of the rib, pressing firmly.

When the place of fracture is reached the fingers

will detect movement and grating, and the pain

will be greatly increased by the pressure. If

the person be very stout, and especially if the

fracture be near the spine, these signs may not

be made out. Nevertheless, if, after injury.
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there is pain complained of at a particular spot,

on breathing, it is to be treated as fracture.

Treatment consists in givincr rest to the af-

fected part aiul preventing movement of the

fragment. This is often done by bandaging the

whole chest, but such treatment very often too

seriously impedes respiration. A better way is

to take strips of ad-

hesive plaster long

enough to reach from

the middle of the back

to a little way beyond

the breast-bone. Make
the patient lean to the

uninjured side, and

then, beginning be-

hind, apply the plas-

ter, carrying the strips

from the spinal column

forwards and slightly

upwards to the breast-bone. The strips should

be so placed in reference to one another that

one half covers the strip immediately below.

The strips are to be applied in this way till the

whole of the injured side is covered by a sort

of cuirass of plaster (see Fig. 38).

For the first twenty-four hours after the ac-

cident the person should be propped up in bed

in the sitting posture to relieve the breathless-

ness and feeling of sutfocation. If the distress

and pain are very great opiates may be neces-

sary, and sometimes, in very exaggerated cases

of this kind, bleeding is called for; but recourse

should not be had to such remedies without the

advice of a surgeon. In the case of an adult

ten to twenty grains of chloral hydrate, to re-

lieve pain and induce sleep, is the utmost that

ought to be given by inexperienced persons.

Fracture of the Breast-bone {Stermim).
—

The signs of this fracture are practically the

same as those of fractured ribs, and the treat-

ment is also similar.

Fractures of the Bones of the Lower
Extremity.

Fractures of the Hip-Bones (Pelvis) c^n be

produced only by very great violence, and there

is, therefore, great ])robability that other serious

injuries will attend its occurrence. The cavity

of the pelvis, as has been already explained

(see page 22), contains and protects most im-

portant organs, which the great violence neces-

sary to fracture the pelvic walls will be very

likely to injure. The usual cases of the accident

are of miners, upon whom a mass of coal has

fallen. By pressing with one hand on either

side of the hip grating may be produced.

The Iverson will, of course, be unable to sit or

stand.

Treatment.—Keep the patient absolutely at

rest in bed on a tirni mattress or water-bed. A
broad belt passed round the hip and firmly fas-

tened will afford great relief. Then it may be

necessary to withdraw the ui'ine by means of

an instrument, as the bladder may be paralysed.

The person ought to be kept clean and dry, and

the jjressure on the hips relieved as much as

possible by pillows, &c., in order to prevent the

formation of bed-sores.

Fractures of the Thig’h (Femur).— ~Fig. 39

shows a diagram of the femur, in which 1

marks the head of the bone, below which is the

neck which unites the head and shaft; 2 and

3 are the prominences called great

(2) and small (^3) trochanters, of

which the great trochanter is on

the outside, and can be felt under

the skin; A indicates the shaft; and

at the lower end are seen the pro-

jections or condyles just above the

surface for union with the bones

of the leg. When the bone is in

position in its socket, it is secured

there bv ligaments which com-

pletely surround the head, and

form a capsule attached right round

the neck of the bone. Now a

fracture of the neck of the bone

juay occur either within the cap-

sule, in which case it is called in-

tracapsular, or without the cap-

sule, when it is called extracap-

sular. In both cases the result is

to separate the head Horn the shaft of the bone;

and the signs are j)ractically the same in both.

Fracture of the Neck of the Thigh-bone
occurs usually in old peojde, and sj)ecially in old

women. Its frequent occurrence in the aged is

determined by changes occurring in the bone by

which it is weakened and its resistance dimin-

ished. Wasting occurs, causing the neck of the

bone to shorten, and the head to sink down to-

wards the shaft. The wasting ju'ocess is accom-

panied by an excessive amount of spongy bone

substance and a diminished quantity of dense

bone, the s]>aces in the bony tissue being also

larger and filled with oil. The bone is conse-

quently much less strong and less liable to bear

a force suddenly exerted. Any sudden strain

thrown upon it is, therefore, liable to cause it to

Fig. 38.—Mode of applying

Plaster for Fractured llibs.
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snap through the neck. It is just owing to

sudden rather than severe strains that the bone

most frequently gives way. A trij) on a carpet

producing a stumble, not even a fall, missing a

step, &c., have been known to produce it, while

it is frequently due to a fall on a curb-stone.

Signs.—The signs are: (1) Lo.ss of power in

the limb; (2) Deformity; (3) Grating—crepita-

tion; (4) Swelling and pain; and (5) Unnatural

power of motion.

(1.) The loss of power is immediate, so that

the person cannot rise
;
or if he succeeds in ris-

ing, it is only to fall again.

(2.) The deformity is characteristic. It con-

sists in {a) a shortening, and (b) a turning out-

vjards, of the limb (see Fig. 40). The shortening,

which usually amounts to between 1 and 2 inches.

Fig. 40.—Fracture of the Neck of the Thigh-tione, showing
shortening and turning outwards of the Leg and Foot.

is due to the pulling upwards of the lower frag-

ment by the muscles attached to the great tro-

chanter; and the turning outwards is caused by
the weight of the foot. At the same time there

is a greater fulness than usual of the groin, an
unnatural prominence of the groin, the result

of the new position of the lower fragment and
of the projection of the broken neck of the thigh-

bone. The deformity may not arise immedi-
ately on receipt of the accident. The fall may
have caused a temporary paralysis of the muscles,

and accordingly the displacement cannot be
effected till they have recovered. It may be that

the ends of the broken bone have become locked,

so as to prevent immediate displacement. The
displacement may not occur for even a day or

two, but suddenly some movement will release

the locked fragments, and the deformity ap-

pears. It may also come on slowly, as the

muscles recover from their j)aralysed condition.

(3.) The grating or crepitation is produced by

pulling on the limb till it comes down to its

normal condition, when the two ends of the bone

can be brought together. To effect this an

assistant should jilace one hand over the back

of the foot and one hand under the heel, and

pull slowly and steadily downwards. The per-

son operating should ffx the hips with both

hands. By applying extension and counter-

extension (p. 37) in this way the fracture is

easily reduced, and then crepitation is developed

by turning the foot up into its proper position.

If the limb be now let go the deformity returns

at once.

Care must be taken not to mistake this frac-

ture for dislocation at the hip-joint, or for

chronic rheumatic inflammation of the joint.

In dislocation of the hip there is generally

shortening, hut, instead of the foot being turned

out, it is, as a rule, turned in. In a certain kind

of dislocation, however, it is turned out, though

in this case the limb is lengthened instead of

shortened. Then in dislocation there is no

ci’epitation, and the reduction is extremely dif-

ficult, requiring considerable force and mani-

pulative skill
;
while in fracture the reduction

is easy. Again, in dislocation the bone, when
returned to its socket, remains there, in frac-

ture the deformity returns as soon as the ex-

tending force is removed. Lastly, in disloca-

tion there is unnatural fixtui’e of the limb, in

fracture, unnatural power of movement.

A person afflicted with chronic rheumatic

inflammation of the hip-joint may, after a fall,

present features resembling fracture, namely,

shortening and turning outwards of the limb.

Great pain and swelling will also be present,

and there will be loss of power. It will be

found, however, that crepitation cannot be pro-

duced, neither can the limb be I’estored to its

usual length by extension. Time and rest,

with the limb in the position described below,

and the application of hot fomentations to the

hip, will eventually solve the difficulty. The
history of the case will often help to a true

decision. If the person has, long before the

accident, suffered fi'om pain and stiffness in the

hij)-joint, increased by wet weather, it is likely

to be the rheumatic affection, and not fracture.

The doubt can be cleared away at once, how-
ever, by an examination of the patient under

chloi’oform. Under any circumstances cases
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presenting so much difficulty should always be

handed over to a qualified doctor’s care.

It has been noted (j). 48) that this frac-

ture is specially liable to occur in old wo-
men

;
and its danger arises from this cause.

The shock often kills, but, besides, lying in bed

for any considerable time readily brings on con-

gestion of the

lungs in old

people, and ex-

haustion is apt

to carry the pa-

tient off. Then,

in old people,

such fractures

never unite by

bone, union by

ligament only

resulting, and

often union

does not occur

at all.

The T reat-

ment of this

fracture,tliere-

fore, depends

on whether the

patient is old

and feeble or

young and

healthy.

Mlien theper-

son is old he

should be put

on a firm mattress, with a heavy sand-bag on each

side of the limb to keep it at rest and in posi-

tion, and with a bag of sand or shot fastened to

the foot, as described under Hip-joint Disease,

and hanging over a pulley at the foot of the

bed. This keeps the limb straight, and keeps

up continuous extension. After a fortnight

the person may get up and sit in a high chair,

and may, after a little time, begin to move

Fig. 41.—Mode of Support for Fractured

Thigh in old persons.

Fig. 42.—Double Inclined Plane.

about with the aid of crutches, the limb being

supported by a sling from the neck. (Fig- 41.)

Another method of treatment, valuable because

of its aid in warding off congestion of the

lungs, is by the doubly -inclined plane. Two
boards are united by hinges so that they may
either be stretched out flat or raised to form
a double incline, the top of which is at the

hinge. (Fig. 42.) The plane is fixed at the

end near the body of the patient to a bed-

piece, the sides of which are provided with

notches, by means of which the lower end is

fixed. The slope of the plane is regulated by

the notch into which the lower end is placed.

The apparatus is laid on a firm mattress, and is

well cushioned, and the patient is so placed that

the upper board reaches to the prominences of

the hip-bones that form the s.eat. The leg

should be carefully bandaged from the toes to

the groin, and two splints made of pasteboard

or gutta percha softened by heat are strapped to

the thigh on the outer and inner sides from the

groin to the knee. The limb is then laid over

the double-inclined plane, raised to tlie angle

most comfortable to the person, the hinge of

the apparatus being directly under the knee.

To the end of the lower board a foot-piece is

attached to which the patient’s foot is strapped,

while holes are bored at intervals along the

splint to admit of tapes passing through to

secure the limb. A roller - bandage may be

pa.ssed round both splint and liml). The action

of the splint is aided by the patient being

propped up slightly with pillows. The Mac-

intyre splint is one made on this plan, with

apjiropriate hinges and screws.

When, however, the person isyoung and healthy

,

efforts ought always to be made to secure bony

union. This is done by continuous extension and

counter-extension (p. 37) practised by means of

Liston’s long splint. It is a deal board of slightly

greater breadth than the limb for which it is used.

It should be long enough to reach from below the

arm -pit to 4 or 5 inches beyond the foot. Two

holes are pierced at its upper end, and two deep

notches are cut out at the lower end. (See Fig. 43.)

The limb having been wa.shed, care-

fully dried and dusted, a ])iece of

broad roller bandage twice as long

as the patient is taken, and the

centre of it }>laced across the sole of

the foot like a stirrup, the ends

passing up the leg, one on each

side. A roller bandage is to be

then applied to the foot and leg (see

Bandages) nearly up to the knee,

fixing the fii’st bandage on each side. When the

knee has been reached the two ends of the side

bandage ought to be folded hack down the sides
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of the leg, so that the ends hang free beyond the

foot, the roller being then carried back from the

knee to fix the side bandage a second time, ihus

a broad strip of bandage has been firmly secured

to each side of

the leg, the ends

hanging beyond

the foot. The

splint is now to

be padded. This

is best done by

taking a thick

sheet and rolling

it round and round the splint, a part being left

free to encircle the limb and splint when the

splint has been applied. The splint is now placed

along the leg on the outside, the free part of

the sheet being carried under the leg and left

ready to be tied up when required. The two

free ends of the bandage that has been secured

to the lesf are now to be taken and fastened

tightly through the notches at the lower end of

the splint, so that the foot is seciu’ely fixed to

the lower end of the splint. The next thing re-

quired is a band for counter-extension, called the

perineal band. A large handkerchief would

suit, but the best thing is a special pad made

of strong linen in the shape of a bag about one

foot and a half long and about 1 inch wide. It

should be stuffed with wool, and covered with

oiled silk at the place where it comes in contact

with the skin. It should have strong linen ends

of sufficient length for the purpose to be ex-

plained. The pad is placed between the legs so

that the centre of it catches on the portion of

the hip-bone between the legs. One end passes

up over the buttocks behind, the other passes in

front. The ends are then taken and one passed

through one hole in the upper end of the splint,

and the other through the other hole in the

same end. All is now ready to be secured.

Previous to tightening up the apparati;s pad
with wool any part not sufficiently protected by
the splint-sheet. Now let an assistant take the

foot (one hand over the back, one hand support-

ing the heel), grasping the lower end of the

splint at the same time, and make steady exten-

sion till the deformity has disappeared and the

limb is of the same length as its fellow, which
ought to be brought alongside for comparison.

At the same time the operator ought to be
making counter-extension by steadily pulling

the ends of the perineal band through the holes.

When the limb has been pulled down suffi-

ciently—and it is best to draw it down even a
iittle farther than its natural length, say ^ to

1 inch more, to prevent shortening—it is secured

by tying the ends of the perineal band tightly

over the holes through which they pass. The

splint-sheet is then brought up on the inside of

the leg, folded over, and stitched or laced over

the splint. A broad bandage should fasten the

upper end of the splint to the body.

Fig. 43 shows the splint applied, in which

also short splints are represented as aiqfiied in

the fracture next described.

It will take probably six weeks befoi'e the

splint can be removed. During tliis period pains

must be taken to support the patient’s strength

with nourishing, easily digested food, and to

prevent bed-sores forming, especially in people

advanced in years.

After the removal of the splint the limb

should be put up in a starch or plaster of Paris

bandage (see Bandages), and the patient may
then be allowed to go about on crutches.

Some support to the bone will be required for

two or three months.

Fracture of the Shaft of the Thigh-bone
is attended with marked symptoms.

Symptoms.—The deformity is caused by the

lower fragment being pulled upwards behind,

and genei’ally a little to the inner side, of the

upper. Occasionally the upper fragment projects

foiAvards. There is loss of power, turning of the

foot outwards, shortening of the limb, unnatural

mobility, grating when the fracture is reduced,

swelling, and pain.

The Treatment required is the same as that

prescribed for fracture of the bone at the neck,

the long splint, which is adapted specially for

this kind of fracture. The directions given there

should be carried out, with this addition, that

directly over the seat of fracture short splints

ought to be applied. They are shown applied

in Fig. 43. They may be made of several layers

of pasteboard or gutta-percha softened in hot

water, and should extend a little way above and

below the fractured place, being secured by

straps of bandage. The long splint is put on

outside of them.

After recovei’y some degree of permanent
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shortening is to be expected. It will be many
months before anything like natural movement
is restored to the joints. To help this, friction,

movement by the hands, &c., must be diligently

employed.

Fraetupe of the Lower End of the
Thigh-bone is very serious from its nearness

to the knee-joint
; and as it is frequently the

result of direct violence the joint is liable to

inflammation.

Signs.—The recognition of the nature of the

accident is easy—mobility, grating, shortening,

loss of function, swelling—all ai-e present. The
lower portion of the thigh is greatly disfigured,

because the lower fragment is drawn up behind

and to the inside of the upper one.

Treatment.—Put the limb up in the long

splint, as directed for fractures of the upper end

of the bone, and place short splints in front of

and behind the joint, with a pad of wool in the

hollow behind the joint. Sometimes this fails

to keep the bones in position. In such a case

the doubly-inclined plane must be used, as de-

scribed under Fracture of the Upper End of

THE Thigh-bone (p. 50). A bag of ice or hot

fomentations may be required to keep down in-

flammation of the joint.

Fractures of the Knee-pan {Patella).—

The knee-pan may be broken across or in its

length, or it may be broken to pieces—commin-

uted. It is frequently broken by muscular con-

traction. A person slips, or is in danger of falling

from missing a step going down-stairs, and

makes a sudden strong effort at recovery. The
straight muscle in front of the thigh is sud-

denly contracted, and so the knee-pan to which

it is attached snaps through. It may be caused

by a blow or fall on the knee.

Signs.—After the sudden snap or the blow

the person is unable to straighten his leg, and

cannot support his weight on the affected limb.

On examination the bone is found in pieces, and

a finger may be inserted into the crack between

the fragments.

From the difficulty of keeping the parts in

apposition this bone unites by ligament only,

and the amount of separation between the two

fragments depends on the treatment. One to

two months are required for satisfactory union.

TheTreatment aims(l) at relaxing themuscles

that would tend to drag apart the fragments,

and (2) at keeping the parts in close apposition.

This is effected partly by position and partly

by mechanical means. (1) The patient is placed

in a half-sitting position, and the injured limb

is straightened and raised at the heel. (2) For

maintaining the bones in apposition a variety

of methods have been suggested. A straight,

well-padded splint may be put on behind, hav-

ing two hooks projecting backwards, one a little

way above the joint, the other a little way below.

The leg is bandaged to the splint from the toes

upwards till the lower hook is reached. The
bandage is caught on it, and then carried up-

wards and across the front of the leg above the

upper fragment, curving downwards to reach the

lower hook again. The same bandage is then

caught round the upper hook, and carried down-

wards round the lower fragment, curving up-

wards thereafter, to be again fastened to the

upper hook. Thus a figure-of-8 movement of the

bandage is made, the result of which is to draw
the fragments together. Or, the leg having been

bandaged fi'om the toes, a short strap of bandage

may be placed on each side of the leg, at the

knee-joint, secured by two handkerchiefs, one

tied tightly above the joint, the other tied

tightly below. The two handkerchiefs are then

pulled together, and the fragments brought to-

gether by drawing on the ends of the side strap

and tying them. Fig. 44 shows how this method

may be applied. An American method is to fix

a long strip of sticking-plaster, 2^ inches wide,

in fi'ont of the limb from the ujiper jiortion of

the thigh to the middle of the leg, leaving at

the knee a free loop. A bandage is applied

above and below the knee to fasten the strip.

A small stick 6 or 8 inches in length is put

through the loop over the knee, and the jflaster

twisted until the fragments are brought close.

The apparatus should be kejit apjilied for

thirty -five to forty days, and afterwards the

knee supported by a knee-cap. The knee will

never be so strong and useful as before, and

some lameness, greater or less according to the

closeness of the union, is sure to residt.

Fractures of the Leg {Tibia and Fibula)

are very common, and may be caused by direct

violence, but are often produced indirectly, as

by jumping from a height. One bone may be

broken alone, but fracture of both bones is more





FIRST-AID IN FRACTURED THIGH-BONE.

This illustration shows the application of a ilfle as a splint for fractured

thigh. The rifle is applied in this way

:

—One man kneels at the injured

man’s feet, facing him, and by means of the left hand under the heel of the

injured limb and the right hand over the back of the foot stretches the

leg so as to keeji the broken ends of bone from riding, and maintains it

steadily in position. Meantime the other men apply the splint. The rifle

is laid alongside, muzzle projecting beyond the foot. A folded triangular

bandage is placed over the ankle, carried behind inclosing the rifle, crossed

behind. One end is brought to the outside, and passed round the rifle in

front of the sight or D. for the sling, and then carried over the instep; the

other end is brought up on the inside over the instep, crossing the other

end there, then round the foot, and both ends are knotted ofl" on the inner

side of the foot. Another folded tilangular bandage is now passed between

the thighs. The front end passes over the thigh to the outside, through

the trigger-guard, and is then made to take one or two turns round the

stock of the rifle, and is knotted oft’ with the end which, carried behind the

thigh, has been passed also through the trigger - guai’d. If the foot has

been projierly bandaged to the rifle, and this bandage has been firmly enough

put on, the leg will be kept extended, and the ends of the broken bone

prevented riding. A splint is now fixed by bandages over the seat of

fracture, the bandages being knotted on the outside of the rifle; and the

stock of the rifle is kept close to the patient’s body by a broad bandage or

his own belt.

The illustration also shows how three of the stretcher squad, kneeling on

the left knee, support the injured man till the stretcher is brought up

under him. (See j). 1040.)

lb.
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frequent. Tlie special place is about the lower

third of the tibia ami higher up in the fibula.

Signs.— If one boue only has been broken

there may be little displacement, tlie other bone

acting as a splint. To detect the fracture pass

the fingers down each bone from the knee to

the ankle. When the broken part is reached

the fingers sink down, the patient cries out,

and grating is felt. The person is unable to

support himself on the injured limb. There

will be shortening and overlapping of the bones

when both bones are broken, rarely when only

one.

Treatment.—Bandage the leg and foot. Place

straight well-padded splints, one on each side

of the leg, an assistant meanwhile pulling

gently but firmly with one hand over the back

of the foot, and the other supporting the heel,

to keep the bones in position; and bandage the

splints and limb together. The splints can be

easily made of jxasteboard or light wood, such

as can be obtained from a bandbox.

Pott’s Fpacture of the Leg.—This is a frac-

ture of the clasp-bone low clown in the neighbour-

hood of the ankle-joint, associated

with partial dislocation of the foot

outwards. It is produced by j limp-

ing down on the side of the foot.

The appearance of the foot is

characteristic (see Fig. 45). That

the outer bone is broken may be

detected by passing the fingers

firmly along it down to the joint.

Treatment.—This requires a

splint with a foot-piece besides a

straight splint. The foot and leg are

first bandaged. A straight splint,

padded, is then put on the outside of

the limb. For the inside a splint is

recpiired that has a portion pro-

jecting upwards, and hollowed out
so as to receive the side of the foot and gi’eat

toe. This can be made on the spot out of some
nictteiial capable of being cut to the shape re-

quired, and then softened and moulded. Ban-
dage s])lints and limb together. Care must be
taken that the foot is at right angles to the le^
It is to keep the foot in this position that the
splint with foot-jiiece is used. In all cases of
f) actui e of the leg^ the foot should he 'maintained
in such a position that the great toe is in a line

with the inner edge of the knee-pan.

In many cases of fracture in the neighbour-
hood of the ankle-joint there is great difficulty

in keeping the fragments of bone in position.

If they won’t keep in place with the leg straight,

then turn the person on his side and bend the

limb. Use a straight splint, extending on the

inside of the leg from 4 inches above the

knee to 3 inches beyond the foot wdth two

notches at the lower end (Fig. 46). Pad this

M'ith a sheet folded double opposite the ankle,

or with a pillow made of cotton-wool to suit

the splint, and 2 or 3 inches thicker at the

lower than at the upper end. A bandage is to

be then applied so that the foot is bent inwards

over the thicker portion of the pad, wliicli

should rest against the internal malleolus, the

process that projects inwards just above the

ankle-joint. Fig. 47 shows the leg in the pro-

jDer position
;
and Fig. 46 gives a side view of

the same arrangement. The splints ought to be

removed after four or five weeks, and move-

ments of the joints practised to avoid stiffening.

For several weeks longer support ought to be

given to the limb by plaster or bandage or

laced boot.

Compound Fractures of the Leg are of

frequent occurrence, because the thinness of the

mu.scular covering easily permits tlie ragged ends

of the bone to burst through the tissues. When
the bones are lu-ojecting tliey are to be returned

as cai’efully as possible, not by force but by mani-

pulation. The wound is to be washed with a

lotion made of one ]iart cai’bolic acid and twenty
jiarts of w’ater. It is to be covered with a piece

of lint soaked in this solution, the lint being

ke])t moist by oiled silk laid over it. In putting

up the leg a little window ought to be cut

out of the bandages, through which the wound
may be dre.ssed. The permanent apparatus

ought not to be jiut on till all serious bleeding

has ceased or been stopped. See under Acci-

dents.

Fractures of the Bones of the Foot are

commonly caused by the foot being crushed by
heavy weights. There is usually serious mis-
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chief, which may necessitate amputation. Some-
times the projecting process of bone that forms
the prominence of the heel is broken off, and
pulled upwards by the muscles attached to it.

Its altered position can be readily perceived.

Treatment.—The foot should be jdaced at

rest on a pillow, and ice or hot cloths used to

subdue any threatened inflammation. The best

position for relaxing the muscles at the back is

with the knee bent and the foot extended as

much as possible. This extension of the foot

may be effected by a splint passing down the

front of the leg and pressing on the back of the

foot to keep it far down, and the heel conse-

quently high up. Other splints of easily softened

material can be moulded to suit the occasion.

It will probably be months before the proper

use of the foot is restored. Till then crutches

will be necessary.

INJURIES OF JOINTS.

Dislocation.

General Considerations.—A dislocation is

the forcible sepai’ation of the surfaces of two or

more bones forming a joint—the more or less

complete displacement from one another of the

articulating surfaces of bones.

Its causes are Predispo.sing and Exciting.

Predisposing Causes. —The muscles and

tendons are very important agents in keeping

the bones together. Anything which weakens

or relaxes them will cause liability to disloca-

tion, such as constitutional weakness and re-

laxation owing to previous disease, dropsy of

the joint, for example.

The Exciting Causes are—(1) External vio-

lence and (2) Muscular contraction. (1) The

violence may be applied directly, as when a

• person falls on the shoulder and displaces the

humerus
;

or indirectly, as when the person

falls, not on the shoulder, but on the hand,

which has been stretched out to save the

person. In the latter case the force acts on

the shoulder-joint by means of the leverage

supplied by the arm. (2) Muscular contraction

during trials of strength, wrestling, or during

fits, may cause displacement. The jaw is gener-

ally dislocated by muscular action.

Kinds.—Dislocations are simple when there

is no further injury than the sej)aration of the

opposed surfaces of bone, and compound when

a wound leads into the joint. They are com-

plete when no parts of the articulating surfaces

of the two bones remain in contact with one

another, and partial when some portions of the

opposed surfaces are in contact, but not the

proper parts. Again, according to their period

or cause of production, dislocations are said to

be congenital., that is, born with the child, patho-

logical, when the dislocation is due to disease,

and accidental or traumatic, when force is the

agent.

Results.—Besides the bones being forcibly

removed from their natural position, a consider-

able amount of injury is done to the surrounding

parts. The ligaments of the' joint are torn;

muscles are stretched and often torn also; nerves

are frequently compressed, causing severe pain

at the time of the accident and paralysis after-

wards. Blood-vessels are seldom seriously hurt

unless in complicated cases, though they too

may be compressed and the circulation in the

part interfered with. When the bones are

restored to their proper position all these

breaches are in time repaired; even paralysed

nerves may regain their power. But when no

reduction has taken place, and the bone has

been left in its unusual position, it proceeds to

accommodate itself to the new situation. By
constantly playing and moving in the unusual

place it gradually forms there a new joint. The

bone on which it moves gets hollowed out to

fit it, and even becomes lined with a substance

like gristle. Bands of adhesion are formed

to secure the bone, and a joint capsule by and

by surrounds the joint, while the old cavity

gets filled up with deposited matter. The result

of this reparative process is that after the lapse

of a certain time fi’om the date of the accident

it would be rash and dangerous to attenij)t to

restore the bone to its old socket. It is not

merely on account of the fibrous adhesions and

capsules that have been formed, but because

blood-vessels and nerves may be im]>licated in

the changes that have occun-ed since the disloca-

tion. Sometimes, especially in the case of small

bones, bony union, instead of the formation of a

new joint, takes jdace. At what time it becomes

unsafe to reduce an old dislocation it is difficult

to say. Sir Astley Cooper said that the thigh

could not be reduced after eight weeks, and

the arm after three months. But a shoulder

displacement has been reduced more than a year

after the injury, and without chloroform. In

St. George’s Hospital Reports two cases are re-

lated, one of reduction of dislocation of the

shoulder on the one hundred and seventy-fifth

day, and the other a reduction of dislocation of

the wrist six years after the accident. The possi-

bility or impossibility of reducing aii old dis-

location depends very much on the patient. If
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he is an old feeble man the changes that have

been referred to are likely to occur slowly and

imperfectly, and adhesions in the new iinnatiual

position are probably correspondingly few and

feeble; while if the person be young and vigor-

ous, and especially if inll:unmation has occiuied,

the new connections aixi probably stiong, and

quickly developed.

Signs. — (1) Deformity, (2) Sudden loss of

function—motion, (3) Change of length of the

limb, (4) Change in the relationship of processes,

(5) Pain, swelling, and discoloration.

(1) The deformity is to be ascertained by com-

parison witli the sound side of the body, and

care must be taken that distortion, supposed to

be the result of dislocation, is not swelling or

due to previous injury or disease. The latter is

to be learned from the patient himself. The

distortion is the effect of the unnatural posi-

tion of the limb, and generally consists of a

prominence at one place and a hollow at another.

(2) Loss ofFunction.
—The person cannot move

the limb at the joint involved. Inability to

move a joint is often present because great pain

is produced by the effort, and therefore the

patient keeps his muscles tense, so that move-

ment cannot be effected. In dislocation, how-

ever, there is actual inability to move the part

because the bones have lost their relations to

one another, and the muscles cannot act upon

the bones in the proper direction. Further,

there is unnatural fixture of the bones even

to a person, other than the patient, attempting

to move them, and even after the patient has

been chloroformed and the muscles relaxed.

(3) Change of Length.— In all dislocations

with one exception the limb is shortened. The
exception is the case of dislocation of the thigh-

bone forward on the fi’ont of the hip—strictly

speaking on the obturator foramen (see p. 22).

In this case the limb is lengthened.

(4) Change in the Relationship of Bony Pro-
cesses is one of the most reliable signs. For in-

stance, in dislocation at the shoulder-joint, the

head of the arm-bone loses its relation to the

acromion process of the shoulder-blade, a hollow
existing beneath the point of the shoulder where
the head of the bone ought to be, in dislocation

of the elbow'-joint the olecranon process—point
of the elbow—and the condyles or projecting pro-

cesses on each side of the lower end of the arm
bone, are severed from their connection. Some-
times, owing to swelling, considerable difficulty

is experienced in detecting this sign.

Signs that Distinguish between Fracture and
Dislocation.— Distinctions have already been

noted between dislocation and fracture at special

jjlaces. The following general difiei’ences are

to be noted.

(1) Movement— in fracture the movement is

incretised, in dislocation diminished.

(2) Presence in fracture of crepitation or

grating, when the ends of the broken bone are

rubbed against one another. In dislocation

there is no true crepitation. A slight crackling

or rubbing may exist in dislocation, though it

is not developed for a day or two after the acci-

dent.

(3) The bony processes have in dislocation

lost their relationship
;
in fracture it is not so,

the bony processes of the lower fragment being

still in the grasp of the connected bone.

(4) In fracture the deformity is easily re-

moved, but returns on extension being removed;

in dislocation reduction is difficult but perma-

nent, the bone returning to its own place usually

with a snap.

It is frequently difficult even for experienced

surgeons to determine whether the accident is

of the nature of a fracture or a dislocation.

When it is impossible to decide, the rule is to

treat it as a fracture.

Treatment.—The object of treatment is to

restore the bone to its natural position. The

action of the muscles opposes this object, the

tendons also, and sometimes the torn ligaments

by being caught round the head of the bone.

Not only does the natural tension of the muscles

oppose the reduction, but the patient unavoid-

ably increases the force. This difficulty can be

overcome by chloroform. It can, however, be

administered only by a medical man. There

are other means at the disposal of those unquali-

fied to give chloroform. A hot bath, for in-

stance, relaxes the muscles. A simple method

is to attempt reduction before the person has

recovered the shock of the accident, while the

muscles are still relaxed; or, if that period has

passed, the same result may be ]iartially ob-

tained by suddenly, by a shout or quick exclama-

tion, diverting the patient’s attention. In order

to draw the bone down from its new position to

the place of its socket extension is necessaiy.

To effect this the upper bone containing the

socket is fixed by an assistant, who, by this

means, ju'ovides counter extension. The dis-

placed bone is then pulled continuously and

steadily downwards, till it is brought into such

a position that the muscles may set it. At the

same time the hands, knee, or foot of the ope-

rator may act upon the bone so as to aid in its

proper adjustment. This is called coaptation.
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The extension should be performed in the line

of the opposing muscles. Extension may be

performed by hand, or by various mechanical

contrivances, especially pulleys, while the coun-

ter-extension may also be by hand, or by means
of bandages passed round the body of the person

and fixed to a staple in a wall. A more recent

method of reduction is by manipulation. It is

specially serviceable in dislocation at the hip-

joint, in which great force is required to over-

come the resistance of the muscles. In the

method by manipulation no force is employed,

but the limb is caused to execute certain move-

ments by the hand alone by which the head of

the bone is induced to slip back into the joint,

the resistance of the muscles not being called

forth by the movements. This will be de-

scribed in discussing the treatment of special

dislocations. After reduction the joint ought

to be kept at rest for some time to permit of the

healing of the torn ligaments, and to avoid the

risk of inflammation. Should inflammation be

feared, with perfect rest the use of warm fomen-

tations may be conjoined. The application of

cold cloths or cloths wrung out of iced water

will often give even greater relief. After all

danger of this kind has passed away the joint

will remain weak for some time. This is to be

gradually remedied by gentle movement, made
at fii-st by hand then by the muscles of the part,

by the use of the hot and cold douche alter-

nately, and by friction with some liniment—
soap and opium liniment. Restoration of func-

tion by this means is attempted soon enough a

fortnight after the accident. For a considerable

time, even months, afterwards, the joint must

never be placed in a position that would strain

its ligaments, since a second dislocation would

very readily follow a first.

Fracture is a very serious and dangerous com-

plication of dislocation.

When a wound communicates with the joint

from w'hich the bone has been dislocated, in-

flammation of the joint is apt to ensue and to

run a rapid cour.se ending in complete dis-

organization, demanding amputation of the limb

or cutting out of the joint—excision—to save

the life of the patient.

Dislocation of the Spine.

The displacement of one vertebra from its

position on another is seldom effected without

fracture, except in the region of the neck. In

the neck dislocation may occur between the axis

and the atlas (p. 21), It has been pointed out (see

p. 21) that the odontoid process of the axis moves

in a ring of the atlas, that immediately behind

is the canal of the spinal column, occupied by

the s[)inal cord, and that separation between

the odontoid process of the axis and the cord

is efiected by a ligament passing across between

the two. Besides this ligament there are others,

one passing upwards from the top of the pro-

cess to the base of the skull, and two passing

sideways to the base of the skull at the margins of

the hu’ge oj)ening—foramen magnum—through

which the s])inal cord passes to join the brain.

These all aid in retaining the odontoid peg

in its place. Nevertheless these ligaments may
be ruptured, and the axis torn from its connec-

tions with the atlas above it. The result is that

the peg is crushed backward upon the spinal

cold, destroying it, causing instant death, for it

is in this neighbourhood that the principal nerve

centres exist which control the breathing, &c.

This is one of the occurrences, and the imme-

diately fatal occurrence, in “ broken neck ” from

a fall or hanging.

Dislocations may occur in other parts of the

spinal column, though they are, as has been said,

rare without a fracture. The results are less

serious the further down the column the dis-

location happens to be. What has been said

about fracture of the .spine applies equally here,

and reference .should be made to that fracture.

The signs of the two accidents are very similar.

The treatment also must fulfil the same con-

ditions. Careful niani[mlation may be enqfioyed

if any displacement of bone is ajiparent, to see

whether any setting is possible. The head and

shoulders may be fixed while the legs are being

vei’y gently jmlled doAvnwards. It is doubtful,

however, whether any one but a surgeon ought

to try this. In any case the utmost caution must

be exercised. The injunctions given in discussing

the treatment of fracture of the spine, namely,

al)solute rest, careful nursing, attention to the

bowels, and in particular to the state of the

bladder, and the regular use of the catheter, if

required, avoidance of anything likely to en-

courage the formation of bed-sores, &c.,a11 these

must be constantly kept in view. In turning

the patient shoulder and hip should be turned

at the same time, so that movement of the spine

may be prevented.

Dislocation of the Lower Jaw.

The movements of the lower jaw in chewing,

yawning, and laughing cause its articulating

processes to move forwards in the socket of the
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/* k
Fig. 48.—Dislocation of the Lower Jaw.

joint, and it is by spasm of certain muscles dur-

ing these movements that tlie bone may be

jerked so far forwards as to be forced out of

joint. Immediately in front of the socket is a

small bony

knob, which

the bone slides

over in the act

of dislocation,

and which

bars the re-

turn of the

bone to its

socket. Fig.

48 represents

this dislocation, * being opposite the socket, v

being the articulating process of the lower jaw,

and k the bony knob referred to. A blow on the

chin, when the mouth is open, may also pro-

duce the dislocation, but it occui'S most fre-

quently in the act of yawning. It may be on

one side only, or on both sides.

Signs.—When both sides are dislocated the

mouth is fixed widely open; saliva dribbles fi’om

the mouth; the patient cannot speak nor swal-

low; and there is a hollow in front of the ear on

each side, and above in front of this the promin-

ence of the head of the bone. When the dislo-

cation is on one side the chin is twisted towards

the sound side. If the jaw is left alone, partial

recovery takes place in course of time. The

power of speech and of swallowing is gradually

restored
;
the jaws come together to a consider-

able extent; and the saliva cea.ses to flow; but

for a very long period great discomfort remains.

Treatment.—Let the operator stand in front

of the patient and insert the thumb of each hand

into the mouth, resting them on the teeth of the

lower jaw. The thumbs must be well protected

by lint or by a napkin wrajiped round them.

They should reach back to the last grinding

tooth. The fingers are at the same time placed

under the chin and base of the jaw. The patient’s

head being fixed against a wall or the back of

a high chair, the operator presses the grinding
teeth downwards with his thumbs, while raising

the chin with his fingers. As soon as the bone
becomes disengaged from its unnatural position

the muscles pull it backwards into the joint.

The return is effected suddenly, and the opera-

tor’s thumbs are liable to be caught by the quick
snajiping closure of the mouth and seriously

bruised, unless they have been properly pro-

tected. If the person is quick enough he may
succeed in avoiding the snap by slipping his

thumbs to the side between the gums and cheek.

If this method of reduction fails greater power

may be exerted by placing a piece of soft wood

between the upper and lower grinding teeth on

each side, the piece being thick enough to fill the

space between them. The chin is then steadily

pulled upwards, hut not forwards. The ])ieces

of wood act as a fulcrum for depressing the back

teeth. A spoon or handle of a fork laid along

the teeth would fulfil the same purpose.

After the reduction the chin ought to be con-

fined for a time, a week or two, by a bandage

to prevent renerwecl dislocation; and the person

ought always afterwards to guard against open-

ing the mouth too widely, as this is a disloca-

tion which, once effected, is easily reproduced.

Partial dislocation of the jaw may occur, espe-

cially in people of relaxed habit of body. The
symptoms are not so marked, but the mouth is

fixed, and cannot be shut. A smart push may
be sufficient to return the bone, and the person

must exercise care in opening the mouth.

Dislocation of the Collar-bone [Clavidc).

The collar-bone is united to tlie breast-bone

by means of a joint, at which dislocation may
be produced by a fall on the shoulder or by a

blow. The collar-bone may be displaced for-

wards, when the projecting end of the bone is

easily felt, or it may be backwards, when symp-

toms of difficulty of breathing or of swallowing

may be caused by the backward pressui’e of the

displaced bone. Curvature of the spine has

been known to produce this form of the disloca-

tion. The bone may also be forced upwards.

Treatment consists in replacing the bone by
drawing the shoulder outwards and backwards,

while an assistant presses the head of the bone

into its place. Thereafter the treatment for

fracture of the collar-bone is to be emjjloyed, a

pad being placed over the end of the bone to

retain it in its place. The bone very easily slips

out again, even thoiigh the greatest care to pre-

vent it be exercised.

Dislocation of the Shoulder-blade {Scapula).

This has also been called a dislocation of the

collar-bone, because it is the outer end of it that

is forced out of position. A reference to Fig. 17

shows the connection between the outer end of

the collar-bone and the projecting process of the

shoulder-blade called the acromion process. In

this form of dislocation the outer end of the

clavicle is forced upwards on the process, that

is to say, the process or point of the shoulder is
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under the end of the collar-bone. Rarely, the

positions are reversed.

Signs.—The shoulder is depressed and cai*-

ried towards the breast-bone, the movements
at the joint being restrained. On tracing the

collar-bone outwards with the tinerers its ab-O
normal position can be made out.

Treatment.—Replacement is effected by pres-

sure on the dis2)laced bone, while the shoulder is

pulled backwards. After replacing the bone the

treatment is the same as for fractured collar-

bone, with the addition of a pad made of several

layers of soft cotton cloth applied over the outer

end of the collar-bone and secured by a b.andage

passing downwards round the elbow, the arm
being bent across the chest and bandaged in

that position. The deformity is liable to return,

and though it become permanent the use of the

limb is not seriously imj)aired, since it adajffs

itself to the circumstances.

Dislocations of the Head of the Arm-bone

{Humerus). ^

The head of the humerus in its natural position

rests in the glenoid cavity (j). 21) of the scajjula

immediately under the acromion process (see Fig.

17, p. 21). It may be dislocated in three direc-

tions: (1) downwards, below the socket, into the

arin-fjit; {^forwards in front of the socket, and

slightly downwards; and (3) backwards on to the

scajjula, beneath its sj)ine. The first form is

called suh-ylenoid, under the glenoid cavity, and

is rare. The second form brings the head of

the bone under the coracoid ju'ocess of the

sca{3ula, and is called, therefore, suh-coracoid. It

is common. The third form is called sub-spinous,

because the head of the bone is under the spine

of the scaiuda. It is very rare.

The second or sub-coracoid form is common
because it is downwards and in front that the

joint is least covered in and protected, muscles

and bony jirocesses guarding the joint in other

directions.

The cause of the dislocation is most fre-

quently a fall with the arm outstretched, the

force being communicated along the arm, which

acts as a lever. Occasionally direct violence

forces the head of tlie bone downwards and for-

wards, a blow or fall on the shoulder for in-

stance.

It is an accident of middle and advanced life,

rare in childhood, though capable of being pro-

duced during that period of life by pulling and

twisting. For instance, a mother or nurse may

produce the accident when walking in the street

holding a child by the hand, by suddeidy and

with a jerk pulling up the child if it slips, espe-

cially when stepping down off the curbstone.

The Sub-COPaeoid being the common form

will be first described (Fig. 49).

Signs.—The roundness of the shoulder is

gojie, the tip of the shoulder jDrojects outwards,

and immediately

beneath it, instead

of the head of the

bone, is a hollow.

If the limb be

laised the fingers

can detect, in the

arm-pit, a round

body which rotates

when the arm is

bent at the elbow

and turned out-

wards. The elbow

sticks out from the side, and cannot be brought

close. There is inability to move the arm at the

shouldei’, pain in the region of the joint, and

sometimes numbness spreading down the arm

to the finger owing to the head of the bone

pressing on nerves. The limb is slightly shor-

tened. The distinguishing features between

dislocation of the head of the humerus and frac-

ture of its upper end have been mentioned under

Fracture of the Humerus (p. 42).

Treatment.—Stri|i the patient and place him

Fig. !50.—Method of reducing Dislocation of the Shoulder

with Knee in y\rm-pit.

sitting in the usual position in a chair. Let

the operator stand behind him with one hand

Fig. 49.—Sub-coracoid Dislocation

of the Left Shoulder.
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over the shoulder-joint to fix the shoulder-

blade. He then rests his foot on the edge of

the chair, and thus brings his knee well up into

the arm-pit, allowing the injured arm to hang

over his leg. ^V^ith the other hand he seizes the

patient’s arm near the elbow and depresses it

steadily over his knee. The knee thus acts as

a fulcrum, and the bone returns to its socket

with a jerk. Fig. 50 shows this method.

Greater force may be obtained by laying the

Fig. 51.—Reduction of Dislocation of the Shoulder by the Heel in the Arm-pit.

patient on his back on a couch. The operator

sits on the edge of the couch by the affected

side, and puts the heel of the foot next the

jiatient well upwards and backwards into the

arm-pit so as to fix the shoulder-blade with it.

The boot must of course be removed. The arm

is then grasped by both hands of the operator

by the wrist or elbow, and pulled firmly and

steadily downwards over the heel, which at the

same time presses the head of the bone out-

wards. As soon as the reduction is complete,

which is known by the loud snap, the extension

should cease, and the forearm be brought across

the chest, and there bandaged. This method is

represented in Fig. 51, and is known as the

method of the heel in the arm-pit. If pulling by
hand on the wrist or elbow is not sufficient,

greater power may be obtained by a large towel

or skein of worsted

arranged in a clove-

hitch (see Fig. 52) fas-

tened above the elbow.

The force exerted by
the clove-hitch may be

further increased by
tying the ends and
throwing the loop over

the head, letting it

come round the back. The pulling can then be
done by the back. In making extension it

must always be remembered that the pulling

must be steady and continuous so as to tire out
the opposing muscles. If several days have
elapsed since the accident, chloroform is advis-

Fig. 62.—Clove-hitch.

able, supposing one competent to administer it

be present. After a longer period it is necessary.

Fig. 53.—Mode of reducing a Dislocated Shoulder without assistance.

A person may himself reduce his dislocated

shoidder by the method repi’esented in Fig. 53.

Sub-glenoid Dislocation (p. 21) presents

similar signs to

sub-coracoid, ex-

cept that thearm
is lengthened

(Fig. 54). The

treatment is

identical, name-

ly,the method by
the heel in the

arm-pit.

Sub -spinous
Dislocation is

easily made out

by the forward

projection of the elbow, and the fulness

behind the joint, where the head of the

Fig. 54.—Sub-glenoid Dislocation of

Left Shoulder.
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bone can be felt on the back of the shoulder-

blade.

Treatment.—The extension in this case must
be made forwards, but the principles on which
the I'eduction is etfected are the same. The for-

ward extension is easily effected after rolling the

patient on to the dislocated side and supporting

him in that position by a pillow under the

sound side.

In all these cases, after reduction, the arm
should be bandaged to the side and supported

by a sling for some days to permit of irritation

of the joint being allayed and the healing pro-

cess being established. Violent exercise of the

joint should be carefully avoided for months,

even always, since the accident will occur again

more ejisily. Swelling and pain after reduction

should be relieved by warm fomentations and

rest.

Neglected cases can be properly and effec-

tually treated only by skilful surgeons.

Disloeations at the Elbow-joint.

The two bones radius and ulna may be dislo-

cated together, or one of them sejjarately. When
l)Oth are together the dislocation may be back-

wards, or forwards, or to one side or other.

The ulna may be displaced backwards alone and

the I’adius forwards alone. Some of these varie-

ties are very rare, because owing to the forma-

tion of the elbow-joint some of them would be

extremely difficult to produce without great in-

jury of other kinds to the joint. The commoner

forms are dislocation of both bones backwards

and dislocation of the radius alone forwards.

Dislocations of both bones backwards

are commonest in childhood and youth. They

are often due to a fall on the hand, the elbow

being at the time bent. They can be produced

by a blow on the lower part of the upper arm

from behind driving it forwards, the elbow

being fixed.

Signs.—The forearm is bent and fixed. The

point of the elbow projects greatly behind, and

above the projection is a hollow. In front the

lower end of the upper arm-bone stands out pro-

minently, and is pressed down into the bend of

the elbow. (See Fracture of Lower End of

Humerus forthe distinguishing featuresbetween

it and this dislocation, p. 43.)

The signs of ulna displaced alone are the

same, but exist only on one^—the inner—side of

the joint.

Treatment.—The simplest method is shown

in the figure (Fig. 55). The patient is seated in

a chair, the operator’s foot rests on the chair,

and his knee is placed in the bend of the pa-

tient’s elbow, resting on the uj^per end of the

foreai’m, not on the lower end of the wpper arm.

Fig. 55.—Reduction of Dislocation of Elbow.

The person’s hand is then grasped, and the arm
pulled round the knee. Another method is to

permit one person to hold the upper arm fixed,

while a second pulls on the forearm till the

bones have been brought down into position.

After reduction the arm should be kept in a

sling for some days at least, and movement only

gradually practised.

Disloeation of the Radius (ju 22) alone is

generally forwards. It has frequently occurred

in young children from a violent pull, as when
they are lifted off the ground by the hand.

Signs.—The elbow is slightly bent, further

liending being prevented by the upper arm-bone

coming against the dis} laced end of the radius.

Straightening of the arm causes j)ain. The

head of the bone—the radius is on the thumb

side—can be felt in its unusual position
;
and

that it is the radius can be easily made out by

turning the wrist with one hand while the

fingers of the other hand are over the disjdaced

end, which is then felt to turn.

Treatm e nt.—Let an assistant,stand ing behind

the patient, fix the upper arm. Press both

thumbs down on the projecting head of the

radius, and, at the same time, with the fingers

grasping the forearm round about, pull on the

1

forearm, and then bend it. The bone is re-



Bones and Joints.] DISLOCATIONS OF FINGERS. 61

duced, but it comes out again v^ery easily. If

a pad over the reduced bone and a bandage fail

to keep it in its place leave it alone. Through

time the head of the bone gets absorbed, and the

natural movement is restored.

Dislocations at the Wrist-joint.

Dislocation of the wrist-bones on to the fore-

arm is now known to be extremely rare. Cases

mistaken for it are most frequently cases of

Colles’ fracture of the radius.

The forms described are backwards, which, if

it occurred, would be recognized by the mass of

bone on the back of the forearm, projection of

forearm bones in front, and bending inwai’ds

of the fingers on the palm, and forwards, when

the mass of wrist-bones is in fi’ont and forearm

bones behind.

To distinguish between fracture note the posi-

tion of theprojectingpi’ocesses—styloid processes

—of ulna and radius, one on the inside, the other

on the outer side of the joint. If it is a disloca-

tion these remain connected with the forearm, if

a fracture they are displaced in the grip of the

wrist-bones. See Fracture of the Lower
End of the Eadius and Ulna (p. 44).

The Treatment is simple extension by pulling

on the hand and pressure exerted in the proper

direction on the displaced wrist-bones. To retain

the bones in position bandage the hand and wrist

in a splint and suspend in a sling.

Sometimes one of the bones of the wrist—the

os magnum, generally—is displaced from its con-

nection with the others. Manipulation will re-

stoi’e it, and a firm pad must be worn over it for

a time.

Dislocations of the Thumb and Fingers.

Dislocations of the thumb are not infre-

quent, because of the liability of the thumb to

from falls. The common form is back-
wards, but dislocation forwards may occur. The
thumb consists of three bones—the metacarpal,
connected with the bones of the wrist and two
phalanges (see Fig. 20, p. 22).

Now dislocation may occur at the jointbetween
the wrist and metacarpal bone, or at the joint
between the metacarpal bone and the first

phalanx, or at the joint between the two phal-
anges.

The first is not common, the second and third
are more common. The deformity in the second
form IS evident, the inner end of the first phalanx
lies on the back of the outer end of the meta-

caiq^al bone, which projects sti’ongly towards

the palm. The thumb has thus got a peculiar

double bend, and stands outwards sharply from

the palm.

Treatment.—The difficulty in reduction is to

get a large enough surface on which to make
extension. If simple jnilling by grasping the

dislocated thumb with fingers and thumb, at

the same time forcibly depressing the point of

the thumb and drawing it downwards and for-

wards, is not sufficient, then place a clove-hitch

(Fig. 52) on the thumb and pull with it. When
these have failed then a thin stiip of hard wood

may be taken, 10 inches long and rather more

than 1 inch wide, and shaped as shown in the

figure (Fig. 56). At one end a series of holes is

cut, through which strong tape about a yard long

Fig. 56 —Apparatus for Reduction of Dislocations of Thumb
and Fingers.

is passed, a separate piece of tape being required

for each pair of holes. Loops are thus formetl

on one side of the wood which secure the thumb
laid along the wood. Extension can then be

practised by pulling on the wood to which the

thumb is fixed
;
and the reduction may be aided

by bending backwards or forwards as niay be

required. Sometimes all these measures fail,

owing, it is supposed, to the end of the bone

being held by one of the muscles of the thumb,
which must be cut before the bone can be re-

turned.

Dislocation of the tip of the thumb may often

be reduced by pressing the disjilaced end for-

wards with the thumb. After reduction a ban-
dage should be applied to the thumb.

Dislocations of the Fingers are less fre-

quent than those of the thumb. They also are

backwards and forwards, usually backwards.
They are easily recognized, and should be re-

duced by the methods described for the thumb.

Dislocations of the Thigh-bone {Femur).

Considering the depth of the socket in which
the head of the thigh-bone moves, and the power-
ful muscles by which it is surrounded, this bone
isdisloc.ated with greatfrequency. Thisis, doubt-
less, because of the great range of movement per-

mitted by the joint and the long leverage sup-

plied by the leg to any displacing force. It re-

quires both considerable force and a certain po-
sition of the limb to effect it. The accident is
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commonest in middle life, but may happen to

children.

There are two classes of dislocation : I. One
class in which the head of the bone, displaced

from its socket, rests behind the socket

;

and II.

Another class in which it rests in front of the

socket.

I. In the backward displacement it will be

seen from Fig. 57 that tlte head of the bone,

displaced from its socket (a), may lie (1) on the

back of the iliac portion (a) of the hip-bone,

in which case,

besides beinof

backwards, it

is also up-

wards
;
or (2)

the head of

the bone may
slip down and

rest on the

notch between

the ilium and

ischium, the

sciatic notch (behind b in the fig.), and in this

case the displacement is backwards, and not

nearly so much upwards as in the former case.

II. In the forward dislocations (1) the

head of the bone may dro]) down into the ob-

turator foramen (o), or (2) it may be pulled up-

wards so as to rest on the body of the pubis (c).

I. (1) The common form is backwards and

upwards, on the back of the ilium.

It will be easily understood that if the thigh

be bent strongly up on the body, or, what is the

same thing, the body bent, as in the stooping

posture, and the limb at the same time brought

close to the middle line of the body, the head of

the femur will be brought to such a position in

its socket that a sudden force may twist the bone

out of the socket from its under side up on to the

back of the hip. This is indeed the frequent way
in which the dislocation is produced—a heavy

weight, say a mass of earth, falling on the back

whilst the body is bent forwards.

Signs.—When the patient standsonthe sound

lef*" the affected limb is seen to be shortened andO
turned inward.?, so that the knee is in front of

and above that of the unaffected side. The limb

is slightly bent and supported by the toe, which

rests on the opposite instep (Fig. 58, a). The head

of the bone being directed backwards, and rest-

ing on the back of the hip, causes a marked pro-

minence in that region, while the great trochanter,

the process of the thigh-bone, which should pro-

ject directly outwards, is now felt in front. The

limb cannot be moved by the patient, and only

very slightly by another person, and then with

great pain. For distinctions between this acci-

dent and fractured thigh refer to Fracture op

Upper End of Femur, and see Fig. 40.

(2) The second form of this dislocation,

in which the head of the bone rests on the

Fig. 58.—Dislocation of Hip, backwards and upwards, a, On to

the Ilium, h. On the Sciatic Notch.

sciatic notch, is a variety of (1), and is not half

so frequent.

Its Signs are similar to those of (1), but less

marked, as may be seen by reference to Fig. 58, h.

The sliortening is less, rarely exceeding ^ inch,

while the shortening in the first form may be

from to 2^ inches. The point of the great

toe rests on the hall of the great toe of the oppo-

site side, a considerably less amount of siqqiort

than in the former case. The projection back-

wards of the head of the bone is also less marked.

These differences are well represented in the

figure.

Treatment.— The treatment of both these

forms is the same. Formerly slieer force alone

was resorted to to effect reduction. Fig. 59

represents this method, hi which the hip is fixed

by a band passing between the legs and over the

dislocated thigh, pressing, on the inside, against

the front of the hip-bone, not against the thigh-

bone. Tlie band is attached to a staple in the

wall or on the floor behind, and rather below

the patient. Then, a padded leather belt is

buckled to the lower part of the thigh and

attached to one end of a pulley, which is fixed

to the wall in front of tlie patient. The knee

should be slightly bent and carried across the

opposite thigh, as represented in the figure.

The pulley or extending force, and the band or

Fig. 57.—The Pelvic Bones.
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counter-extending force, should act in the same

straight line, and that ought to be the line of

the displaced limb. When they are adjusted

properly in this way extension is to be made

by pulling .slowly and steadily on the pulley

until the head of the bone is brouglit down

towards its socket, into which it may be caused

to slip by gently rotating the limb. It some-

Fig. 59.— Reduction of Dislocated Thigh by Pulleys.

times catches on the edge of the socket, over

which it may be lifted by means of a towel

passed under the thigh as near the joint as pos-

sible. This method by force is, at least in recent

cases, now superseded by a method by manipula-

tion. It has been pointed out that the action

that displaces the thigh-bone backwards is one

which forcibly twists the limb inwards when it

happens to be bent up on the body and carried

towards the middle line. In other words, the

dislocation is produced by flexion, adduction,

and rotation inwards. Now by reproducing

these manoeuvres and reversing one of them the

bone may be returned to its place. Thus the

limb is bent, that is flexion
;
the knee is carried

over the opposite thigh, that is adduction
;
but

just at this point the dislocating action is re-

versed, and the limb is rotated outwards., so that

the head of the bone is caused to return to the

socket along the same path as that on which it

had passed out from the socket, and is I’olled

back to its proper place. To cari’y out this pro-

cedure the patient is placed on Ids back. The
operator stands in front of him, and taking the

affected limb bends the knee on the thigh and
the thigh on the body, and carries the knee so

that it points over the opposite thigh. He then
grasps the ankle with one hand and the knee
with the other, and carries the limb upwards to

and over the belly, passing outwards in a half

sweep, and so back to its old position alongside

the other leg. The rolling of the limb out-

wards must not be carried too far, lest the head
of the bone be not rolled into its socket but
round it, and the dislocation be changed from
one backwards to one forwards. The sweep
should, therefore, not be carried further out-
wards than the side of the body (Fig. 60).

Another and simpler method, described as

the “ready method,” may be practised before

trying the method by manipulation. It consists

in laying the patient on his back on the ground.

Let the operator stand over him, with the

patient’s injured leg between his legs, so that the

ankle is between his thighs and the back of the

foot pressing on his buttocks. Then the oper-

ator clasps his hands below the patient’s bended

knee, and by this

means slowly lifts

till the lower pai’t

of the patient’s

body is raised from

the ground. After

holding him so a

few seconds he

may hear the snap,

which indicates

the return of the

bone to its socket.

If this fails, then

try manipulation,

if manipulation

fails pulleys may
be necessary, but

these should be

used only by a surgeon. Chloroform is also

frequently necessary.

After reduction the limb should be strapped

to its fellow, and the patient kept at rest in bed

for a fortnight.

II. The dislocations forwards are infrequent.

(1) When the dislocation is into the obturator

foramen (p. 22) the limb is lengthened about

2 inches, drawn away—abducted— from the

other, and in advance of it, and the foot points

directly forwards. The body is bent forwards,

and to the injured side. See Fig. 61, d.

Fig. 60.—Reduction of Dislocation of

Hip by Manipulation—fle.xion, adduc-

tion, and rotation oiUwards.
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(2) The second form, where the head of the

bone rests on the body of the pubis, is the least

frequent of all the dislocations of the hip.

Signs.—The limb is shortened about 1 inch,

drawn away from its fellow, and turned out-

wards (Fig. 61, c). The roundness of the hip

is lost. On moving the limb the head of tlie

bone is seen rolling high up in the groin. The
person cannot straighten himself, because the

head of the bone stretches the muscles passing

down the front of tlie thigh.

The force that causes either of these two

forms differs in the method of its application

from that causing the two backward disloca-

tions. A violent separation of the thighs from

one another may cause the first, such as a heavy

weight falling on the back and forcing the limbs

apart. To produce the second the thighs must

be stretched out— extended— when a sudden

forcing of the body backwards will cause it, or a

Fig. 61.—Dislocations of Hip forwards, c, On body of Pubis.

cl. Into Obturator Foramen.

sudden extension of the thighs when the body

is fixed. The kind of movement most fitted to

produce it is a sudden drawing outwards of the

extended limb—extension and abduction—com-

bined with twisting of the leg outwards—rota-

tion outwards. These are the exact opposite of

the movements necessary to produce the back-

ward dislocations.

The Treatment by manipulation is best, and

applicable to both. It takes into view the

movements that cause the dislocation, and re-

verses them to some extent. Thus the dis-

locating movements have been considered as

extension, abduction, and rotation outwards,

and therefore the manoeuvres of reduction must

be forced extension, abduction, and rotation in-

wards. The patient lies on his back, the oper-

ator stands over him, and grasps the ankle with

one hand and the knee with the other. The
thigh is bent

so as to be per-

pendicular to

the body, and

the knee is

bent. The
limb is then

taken well out

from its fellow

and carried in

a sweep in-

wards, rotating Fig. 62.—Reduction of forward Dislocation

the bone to
Manipulation—extension,

abduction, and rotation inwards.

wards the body,

the sweeji ending when the limb is brought

down straight alongside of the other (Fig, 62).

In performing this movement one is apt, instead

of reducing the dislocation, to convert it into one

on the back of the hip, owing to the liead

of the bone travelling round the outside

of its socket. If this has hapjiened the

manipulation for backward dislocation

must be employed, and, to prevent the

bone simply rolling round the socket, a

towel may be used under the thigh with

which to lift the head of the bone over

the edge, as already described.

Another method of reducing (1) is

to place the patient in bed with a bed-

post close up between his legs, a small

pillow being interposed between the

post and the person. The opei’ator

stands on the sound side, and, passing

his hand under the sound leg, grasps

the ankle of the injured side, and pulls

the foot and leg inwards across the

middle line. By this means the bed-

post is made to act as a fulcrum and the leg a

lever for foi’cing the head of the bone outwards

into its place. The object of passing the hand

under the sound leg is to prevent raising the

foot of the injured side, which would cause the

head of the bone to roll round the socket into

a notch behiml. As in the former cases, after

I’eductiou the two legs should be bound together

at the knee, and the patient should rest in bed

for two weeks.

Disloeations at the Knee-joint.

The bones that form the knee-joint have been

noted on p. 23. It is to be remembered that

the joint is formed by the lower articulating

processes, or condyles, of the hip-bone, and the
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DISLOCATION OF THE KNEE-PAN. 6f)

surface of the head of the tibia, that between

these two there are crescent-shaped plates of

fibrous gristle, and that the joint is strengthened

by a large number of strong ligaments. Two

ligaments—the crucial ligaments are within

the joint; the others surround it. The joint is

protected in front by the patella or knee-pan,

which has a ligament connecting its lower bor-

der with the tibia, cand is attached by its ujDper

border to the straight muscle that passes down

the front of the thigh. The knee-pan glides up

and down on tlie front of the joint. Now
there may be dislocation of the pan, or disloca-

tion of the tibia.

Dislocations of the Knee-pan.—The bone

may be displaced to one side or other, or up-

wards, or it may be turned up on one of its

edges. None of these occurrences is very fre-

quent, but of the four forms the displacement

outwards is the most common. It is most fre-

quently due to falling on the inner side of the

knee, but may be caused by sudden contraction

of the straight muscle attached to the bone, as

when a person makes a sudden jump, or a sud-

den effort to recover himself after a slip.

Signs.—On comparing the affected knee with

the opposite side a great difference in shape is

observed, and on examining with the fingers

the knee-pan is found lying over the outer or

inner condyle of the thigh-bone. The limb can

neither be bent nor straightened, but is fixed

in a slightly bent position. The breadth of the

knee is increased.

When the bone has been drawn upwards,

which is very rare, and cannot occur without

tearing its ligament, it is found above the joint,

and a hollow is in the place it ought to

occupy.

With displacement edgeivays a prominent
body, which can be grasped by the fingers, is

seen standing out under the skin. In this case

the limb is immovably fixed in a straight posi-

tion.

Treatment.—For outward or inward dis-

placement, place the patient in a sitting posture,

raise the leg, so that the heel rests on the
shoulder of the operator, and push on the
knee-cap with the fingers so as to restore it to

its place.

Upward displacement requires to be treated
as fractured knee-cap.

Displacement edgeways ought not to be
treated till it is found which is the upper and
which the lower surface of the bone. The up-
per surface may look outwards and the under

n

surface inwards, or the reverse may be the case,

and unless the position is made out the bone

might be turned upside down. The best w-ay

of coming to a decision is to learn the direction

of the dislocating force. If the force came from

the outside it would be the u])j)er surface that

would look inward. Having found this out, put

the patient in the same position as before, raise

the heel and push the bone over with the thumbs.

After reduction the limb should be kept at

rest in the extended position for some days at

least, hot or cold cloths being ai)plied if pain or

any signs of inflammation exist. When the per-

son begins to move about it is well to make a

thick covering for the knee, which should be

worn for several months.

Dislocations of the Shin-bone {Tihia).

—

Partial dislocations of the tibia to one side or

the other with a slight turning of the bone may
occur as the result of sudden twists given to the

leg,—for instance, by the foot being caught in a

hole, or by blows on the side of the limb. Com-

plete dislocation backwards or forwards seldom

occurs, however, without such destruction to the

joint and structures in its neighbourhood as to

demand amputation, becavise such a dislocation

requires great force for production.

The Signs of the side displacement are so

marked as to be easily observed. The leg and

thigh are no longer in the same straight line,

the tibia being displaced to one side; there is a

bony prominence at one side owing to the new
position of the head of the bone; and the joint

is greatly increased in breadth.

The signs of displacement backwards or for-

wards are equally marked. When it is backward

the shin-bone forms a projection in the ham,

while the lower end of the hip-bone is very pro-

minent in front, with a deep hollow below; when
it is forward the swelling in the ham is owing
to the condyles of the thigh-bone, that in front

is owing to the head of the tibia, and the deep

hollow is above the tibia. The leg is in both cases

shortened. Besides these signs there are others

due to the injury done to the soft parts round

the joint. In particular the blood-vessels at the

back of the joint may be severely pressed upon
or injured, so severely sometimes as to arrest

the circulation below the seat of injury and pro-

duce mortification of the limb. Nerves also

may be harmed and numbness result.

Treatment.—For partial dislocations pulling

from the aiikle, combined with direct pressure

on the head of the bone, is generally sufficient

to return it to its place. For complete disloca-
6
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tion extension must also be practised from the

ankle, the thigh-bone being fixed, and pressure

being exerted on the head of the tibia in a

downward, and on the condyles of the thigh-

bone in an upward, direction. Great care must

afterwards be taken of the joint. It should be

fixed and kept quiet for several weeks by means

of a splint, or by being laid in a long box care-

fully padded, and, to allay inflammation, an ice-

bag should be applied over the joint, flannel in-

tervening between the skin and the bag. After

recovery a firm bandage or elastic knee-cap

should be worn.

Displacement of the Cartilages of the

Knee-joint.—The half-moon shaped pieces of

cartilages interposed between the thigh and leg

bones sometimes become displaced. This acci-

dent generally happens after the cartilages have

been affected by inflammation of the joint, a

trifling cause, such as a slight twist of the foot

when walking, being then sufficient to pro-

duce it.

The Signs are sudden and severe pain in the

joint, which the patient cannot straighten. In

a short time swelling and inflammation occur.

Treatment.—The patient having been laid

on his back, grasp the limb in one hand, sup-

porting it with the other hand in the hollow

behind the joint, bend the knee to its utmost,

and then suddenly straighten it, twisting the

leg slightly backwards and forwards. If this

is successful the patient has the use of the joint

restored at once. It sometimes entirely fails,

and the only remedy is to give support to the

joint by a knee-cap. Sometimes a sudden ac-

cidental movement replaces the cartilage, after

manipulation has failed.

Dislocation of the Clasp-bone {Fibula).

—

The head of the fibula lies just below the knee

on the outside of the leg, and di.splacement can

be readily made out.

The Treatment consists in strongly bending

the knee, and pushing the bone back into posi-

tion with the fingers. A pad should afterwards

be placed over the bead of the bone and secured

by a bandage. This should be retained for two

months.

Dislocations at the Ankle-joint.

The lower end of the shin and clasp bones to-

gether form a sort of arch which embraces the

surface of the bone of the foot called astragalus

or ankle-bone (Fig. 23, p. 23). The tibia on

the inside and the fibula on the outside have

projecting processes, the internal and external

malleoli, which grasp the ankle-bone, so as to

prevent any movement from side to side and
limit it to a to-and-fro motion. The articular

suifaces are further held in apposition by a liga-

ment on each side, and one behind and in front.

It will be readily seen, therefore, that the foot

cannot be displaced from the leg to one side or

other without breaking off one of the malleoli.

In dislocation outwards part of the clasp-bone is

bi’oken oft', producing the fra'cture known as

Pott’s which has been already described (p. 53);

and in dislocation inwards a similar fracture of

the shin-bone occurs. The latter is more seri-

ous because the force producing it requires to

be greater. Both of them require to be treated

as fi’actures.

Dislocation backwards is produced by jump-

ing from a carriage in motion, or by a force

which acts similarly by fixing the foot while

the leg-bones are pushed forwards.

Signs.—The foot being pushed back the leg-

bones are jerked forwards, and the distance be-

tween them and the toes is diminished, so that

the back of the foot is shortened, and the heel

lengthened. The toes are pointed down, the

heel up. Forward dislocation is almost never

seen. The siirns would be the reverse of those

of backward displacement.

Lastly, a form of dislocation exists in which

the two bones are widely separated and the

ankle-bone forced up between. It is accom-

panied by very great injury.

Treatment.— All these dislocations are re-

duced by pulling on the foot, the leg-bones

being fixed, combined with proper manijjula-

tion. Afterwards a splint should be applied in

front or behind, and inflammation kept under

by hot or cold applications. After all risk has

passed away the patient ought not to be allowed

to go about until a starch or other stiff bandage

has been applied to support the joint.

The ankle-joint is so liable to disease, and

requires such care and skilful treatment after

injury, that medical advice ought to be obtained

whenever possible.

Dislocations of the Bones of the Foot.

Dislocation of a Tarsal Bone.—In the for-

mer dislocation the astragalus was separated

from the bones of the leg, but it may retain its

cojinection with the leg-bones and be separated

from the other bones of the foot, from the heel-

bone with which it is connected below, and from

the scaphoid with which it unites in front.

The dislocation may be backw^ards or for-
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wards, the latter very rare, outwards or in-

wards.

When dislocated backwards the foot is length-

ened behind, and the ankle-bone is forced on to

the instep, and when outwards, the foot rests

on the inner border, the outer being raised, and

there is a projection inwards of the tibia with

the astragalus in its grip. In the inward dis-

location of the foot, the fibula and astragalus

form an outward projection, and the foot rests

on the outer border, the inner being raised.

Treatment.—Fixing the leg-bones, pulling

on the foot, and pressure exerted on the dis-

placed bones will usually reduce them. Some-

times reduction is very difficult owing to wedging

of the astragalus ;
and cutting through of cer-

tain tendons may be necessary. The after-treat-

ment is the same as for other dislocations.

Dislocations of the Metatarsal Bones.—

These sometimes occur as the result of great

violence. Extension, counter-extension, and

manipulation, as described for dislocation of the

tarsus, ai’e the proper means of restoring the

bones to their position.

Dislocations of the Bones of the Toes

{Phalanges).
—The bones of the toes are seldom

displaced
;
when they are, the displacement is

upward, and is frequently combined with frac-

ture. The treatment is the same as for reduc-

tion of dislocated fingers, the apparatus figured

on page 61 being specially necessary.

Section III.—THE MUSCLES, TENDONS, AND BURS^.

A.—THEIE ANATOMY AND PHYSIOLOGA" (STEUCTUEE AND FUNCTIONS).

Voluntary Muscle:

Microscopical Structure;

Chemical Constitution—rigor mortis

;

PrOjperties—Irritability or power of responding to a stimulus, power of doing work, production of Heat

and Electricity, Elasticity, Tonicity.

Involuntary Muscle:

Microscopical Structure.

Particular Groups of Muscles

—

of head and neck—of the back—of the chest—of the upper extremity (shoulder,

arm, forearm, and hand)—of the abdomen—of the lower extremity (thigh, leg, and foot).

Sheaths of Tendons.

Synovial Sacs or Bursae.

While the bones form the framework of the

body, the main bulk of the substance which

clothes them consists of muscular tissue, what
is termed flesh, which forms about two-fifths of

the entire weight of the body. Muscular tissue

does not cover and surround the bones in con-

tinuous sheets, but is collected into masses, vary-

ing in size and length and arranged in different

ways. Each separate mass is called a muscle,

and is divided off from its neighbours by parti-

tions of connective tissue. Each muscle is sup-

plied with blood-vessels, and with other vessels

called lymphatics and nerves, which also have
their sheaths of connective tissue; and vessels

and nerves also run between muscles on their

way to other parts. Over the muscles is a con-

tinuous sheet of fibrous tissue, having embedded
in its substance a large number of fat cells. It

is called fascia, and it not only covers over all

the muscles, but fills up to some extent ine-

qualities of surface, and gives a rounded and

regular appearance. Finally, outside of all is

the skin. So that if a limb w'ere to be exa-

mined, say an arm, after the outer covering of

the skin had been removed, the fascia, present-

ing a fatty appearance, wmuld appear. When it

in turn had been stripped off the various

muscles wmuld be revealed, inclosed in their

sheaths and separable from one another. On
pushing some of them aside vessels of various

size and nerves wmuld be visible, and not till

the muscles had been stripped off w'ould the

bones be uncovered. Of course in some places,

and particularly in the neighbourhood of joints,

the bones come very near the surface, being

covered by little else than fascia and skin.

The muscular tissue forming the masses is red

in appeai’ance, and it is therefore called red

muscle. But there is another kind called

white muscle, found in the w’alls of blood-

vessels, in the coats of the stomach, bow^els, and

bladder, in the walls of the air -tubes of the
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lungs, and elsewhere. Both kinds of muscle are

the activ’e agents in motion; but the movement
caused by red muscle, for instance the motions
of our limbs in walking, which are due to con-

tractions of the muscles of leg, is a movement
controlled by our will, while the white muscle

exists in organs also capable of contractions,

but contractions quite independent of our will.

For this reason the red muscle is also called

voluntary muscle, and the white involuntary

muscle. Bed muscle presents, when viewed

under the microscope, a striped or striated

appearance, while the white is smooth and

regular; the one is therefore called striped or

striated muscle, and the other unstriped, non-

striated, or smooth muscle. A third variety

of muscle is found in the heart (p. 218).

Structure of Voluntary Muscle.—If a small

piece of muscle be examined under a microscope

it is found to be made up of fibres, each fibre

Fig. 63.—A Striped Muscular Fibre with its Sheath.

inclosed within a delicate transparent sheath,

the sarcolemma. Fig. 63 shows a single fibre

which has been torn, the torn ends have separated

from one another, and the delicate sheath is seen

passing across between the two. Each fibre can

be split up lengthwise into a number of little

fibres or fihrillte, or crosswise into discs. The

striated appearance is explained by supposing

that a muscular fibre is made up of two kinds

of substances, one doubly refractive, the truly

contractile substance, which exists in the form

of minute columns or pillars (sarcous elements)

set in rows across the breadth of the fibre, em-

bedded among the second singly refractive and

non-contractile substance. A very slight amount

of the embedding material is present between

the columns of a row, so that they present the

appearance of a continuous dark band. But

there is a considerable accumulation of the em-

bedding substance at the ends of the columns

of one row, separating them by a clear-looking

interval from those of the next row. Thus the

dark band altei nates with a light band, and the

appearance of a cross striation is produced.

Delicate membranes, connected with the .sarco-

lerama, cross the fibre like partitions, dividing

it into compartments, and these partitions pass

across in the region of the accumulation of em-

bedding material, appearing as dark lines in the

light band. It is only by special means that

1

these details of a muscular fibre can be revealed.

Fibres are collected into bundles and inclosed

in a connective tissue sheath to form what is

called dt,fascicidus] and a number of the fasciculi

Fig. 64.—Muscular Fibre, a showing nuclei, and h the dark lines in

the light band. In both are represented the minute columns
mentioned in the text.

are bound together by a denser layer of con-

nective tissue to foi’in a mibscle.

Muscle is richly sujiplied with very delicate

thin-walled blood-vessels, which run up between

the fibres and communicate with one another by

cross branches. It is the blood that gives the

red colour to the flesh. Nerves also are inti-

mately connected with muscular fibres.

Chemical constitution of Voluntary Muscle.

—Within its sheath a fibre in the living state

is semifluid. The semifluid substance can be

squeezed out, and is called muscle plasma.

When allowed to stand the plasma coagulates,

and then seiDarates into a watery portion called

serum and a solid portion or clot, which consists

of a substance related to white of egg. The serum

consists largely of water, but contains also a

substance like white of egg, albuminous, that is

to say, as well as animal starch, and salts, chiefly

of potash, and waste substances formed by the

action of the muscle. The clear semifluid sub-

stance of the fibres in the living state becomes

after death opaque and coagulated. It is the

occurrence of coagulation that produces stifien-

ing of the body, or rigor mortis (the stiffness

of death) as it is called, which comes on some

time after the death of a person or an animal.

The stiffening may come on quickly, wdthin

an hour or two after death or even sooner, if

the person has died of an exhausting disease,

and then it passes off quickly. The stiffening

may be long delayed, as in the case of jiei'sons

who have died in full vigour, by a sudden acci-

dent, for instance, and when it does at length

occur it lasts long, and may continue even for

several days. In both cases after rigor mortis
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has disappeared the muscles become soft and

flabby, and decomposition ensues.

Properties of Voluntary Muscle. I. The

great property of muscular tissue is irritability

or the power of responding when irritated, Ihe

response is in the form of contraction, that is

when the muscle is irritated or stimulated it

responds by shortening itself, so that its ends

are brought nearer and it becomes thicker at the

middle. The muscle does not shorten itself all

at once, but the contraction passes quickly over

it in the form of a wave. The usual way in which

a muscle is stimulated is by nervous action. The

nerve-tubes end, it has been seen, in the fibres,

and v.dien a message is brought by the nerve

the fibi'es become irritated and shorten them-

selves. Muscles, however, will respond to other

than this usual stimulation. (1) Mechanical

means, such as pricking or pinching, will irritate

them and cause them to contract. (2) An elec-

trical current has the same effect. (3) Heat also

is capable of producing contractions 2s well as

(4) chemical irritations. The purpose of contrac-

tion is obvious. If one end of the muscle be

fixed, and the other attached to something which

is free to move, when the muscle shortens itself

it will bring whatever is attached to the one

end nearer to the other.

A muscle will i-espond by a single contraction

to each in itation if it be sufficient in amount,

and will thereafter relax to be ready for the next

contraction. Sometimes the irritations may fol-

low so quickly after one another that the muscle

has barely relaxed after one contraction when
it is again called on to contract. If the irrita-

tions be still faster, then the muscle may not

have time to relax at all between each one. The
result is that the muscle remains contracted and
rigid. This is the condition of a muscle in

cramp, and is called tetanus. For instance,

when a man seizes the handles of a galvanic
machine while it is cat work, if it be strong
enough he finds he cannot let go, his fingers

being firmly bent over them. This is due to
tetanus of the muscles that bend his fingers, te-

tanus ])roduced by a series of galvanic shocks
causing conti actions, the shocks being so rapid
that the muscles have no time to relax and re-

main strongly contracted.

It is to be noted that when a muscle contracts
owing to the stimulus received from a nerve
it is not the nerve that supplied the force for
contraction. The power of contraction is in-
herent in the muscle substance, and the stimulus
only affords the opportunity for its display. The
muscle has energy stored up within it as a barrel

of gunpowder has energy stored up within it.

The barrel of guupowdei-, however, would stand

harmless so long as it was left alone. As soon,

however, as a lighted match is applied the energy

of the gunpowder is liberated and an explosion

occurs. So the stored uj) energy of a muscle

requires merely to be set free to perform work.

The nervous stimulus acts the j^art of the lighted

match ill liberating the imprisoned force of

muscle.

II. Muscles by their contraction are able to

do work. Thus if to the end of the muscle that

is free to move a weight be attached, when the

muscle contracts it will lift the weight. It is

found, curiously enough, that a muscle contracts

better when it has some weight to lift than

when it has none. Up to a certain limit with

increased weight there is increased work done.

The increased resistance seems to call forth in-

creased action of the muscle. When the limit

has been passed the muscle quickly fails. Simi-

larly a muscle works best with a certain degree

of rapidity, but if the irritations follow one an-

other too quickly, if the contractions are too

rapid, the muscle becomes exhausted saiA fatigue

arises. “ It is the pace that kills.”

III. Muscles develop heat by contraction.

IV. Living muscle has been shown to possess a

certain amount of electrical force, which is dim-

inished by contraction, but increases again with

rest.

V. Elasticity is a property of this tissue, a

pi’operty in virtue of which the muscle, after

stretching, is capable of returning to its pre-

vious length.

VI. By tonicity is meant the condition of ten-

sion in which a muscle normally is. It is this

condition of tension or tone that causes a muscle

when cut to gape by sepai’ation of the edges of

the wound.

Muscles are connected with bones not directly

but through the medium of tendon. The mass

of flesh tapers oft' as it were towards the ends,

where the fibres pass suddenly into tendon,

which consists of bundles of white fibrous tissue

already described (Elementary Structures). The
tendon presents the appearance of a white glis-

tening cord, sometimes flat but often cjdindrical,

and of considei’able thickness. The mass of fle.sh

composing the muscle is called the belly of the

muscle. One end is usually attached to a bone

more or less fixed, and is called the origin of

the muscle. The other end is attached to the

bone meant to be moved by the contraction of

the muscle, and is called the insertion of the

muscle. Sometimes the tendon runs down the
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centre of the muscle, and the fibres run obliquely

into it, the tendon occupying the same position

that the quill does in a feather. Sometimes
again the tendon is spread out on the surface of

the muscle in a flat expansion, in which case it

is called an aponeurosis.

White, Involuntary, Non-striated, or Smooth
Muscle consists of spindle-shaped cells, having

an elongated nucleus in the centre

(Fig. 65). The cells are united to form

ribbon -sha})ed bands, not masses like

those of striped muscle. This kind of

muscle responds much less rapidly

than the former kind to irritations,

and the wave of contraction passes over

it more slowly. It has been mentioned

that this form of muscle is found in

the walls of the stomach and bowels,

and it is irregular and excessive con-

tractions of the muscular walls of the

bowel that produce the cramp- like

pains of colic. Colic is, in fact, due to

a cramp of involuntary muscle. The

purpose of involuntary muscle in the

walls of blood-vessels, stomach, &c., is ceii of in-

mentioned in considering these organs.

There are several hundreds of sepa-

rate muscles in tlie human body. It would be

quite unprofitable to go over them in any de-

tail. It may be well, however, to indicate gen-

erally how they are grouped, and to mention a

few in particular.

Muscles of the Head, Face, and Neck.

Various thin muscles are disposed in the fore

part of the head and scalp (PI. i), by

which the brows can be “knitted,” and the scalp

moved to a small extent. Several small muscles

are attached to the back of the ear, which are

largely developed in animals with long ears,

enabling the ears to be nioved.

A series of thin muscles is disposed over the

face, in the eye-lids, over the nose, and round

the moutli, by whose contractions the various

movements of tlie face are effected. They are

called muscles of expression. When one side

of the face is paralyzed, these muscles are quite

relaxed, and so that side of the face is quite

unwrinkled and expressionless. The muscles of

the unaffected side being, therefore, unop-

posed, pull the face to that side by their

tonicity.

The temporal muscle is a large fan-shaped

muscle passing down the side of the head in

front of the ear to be inserted into the upward

projecting process of the lower jaw. Its action

is to raise the lower jaw.

The temporal muscle forms one of a group of

muscles, called muscles of mastication, be-

cause they are chiefly concerned in the move-

ments of the jaw in chewing. The other mem-
bers of the group are the masseter and ptery-

goid muscles, }>assing downwards from the

neighbourhood of the zygomatic arch of the tem-

poral bone to the lower jaw. Their fixed point

is above, and they therefore pull the lower jaw

upwards, bringing the lower in contact with

the upper teeth, while they can also produce a

grinding movement of the lower on tlie upper

teeth. Opposed to them is a number of muscles

situated in the neck, chief of which is the

digastric, so called because it consists of two

slender muscular bellies which are united by an

interposed tendon. The tendon is attached to

the hyoid bone, (h, Fig. 66) situated in the

neck, to which one belly (1) passes from the

base of the skull behind, while the anterior

belly (2) passes upwards and forwards to tlie

middle of the lower jaw-bone. When the

muscle contracts it acts from its fixed point

at the base of

the skull, but

the direction

of action is

changed by

the attach-

ment to the

hyoid bone,

which acts as

a pulley, the

lower jaw is

therefoi e pul-

led down, and

the mouth

opened.

In the neck a large muscle passes from behind

the ear down to the collar-bone in the neigh-

bourhood of the breast-bone. When the neck

is stretched, the projection of the muscle of

each side can be easily made out, passing down

obliquely near the middle line (St. Fig. 66).

It is called the sterno-cleidomastoid, and by

the contraction of the muscle of both sides the

head is bent forwards. When the muscle of

one side only acts the head is inclined to that

side, and slightly turned so that the face and

chin look to the opposite side. It is by the

spasmodic action of this muscle that wry-neck

is produced.

The muscles of the eyeball are discussed inthe

section devoted to the consideration of the eye.

Fig. 6B.—The Digastric Muscle.

1, Its posterior, 2, its anterior belly ; II, hyoid

bone ; St., stcmo-cleidomastoid muscle.
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Muscles of the Back.

A great number of muscles massed together

lies all along the back from the neck to tlie hip

on each side of the middle line, filling up the

hollow between the back-bone and the most

projecting parts of the ribs. Their function is

chieriy to straighten tlie back after it has been

bent. Two muscles, placed above them, may

be mentioned particularly. The latissimus

dorsi (FI. 11. Jig. 1, le), or broad muscle of the

back, is a ttached to the spines of the lower half

of the back-bone and to the crest of the hip-

bone, and passes upwards over the lower corner

of the shoulder-blade, towards the armpit,

which it covers in behind, to be inserted into

a groove near the head of the upper arm-

bone. Its position is shown in the figure.

The action of this muscle is readily understood.

If the arm be elevated it will pull it down-

wards and backwards, and owing to the position

of the groove of the arm-bone, in which it is

fixed, it will also turn the arm so that the palm

looks backwai’ds, making the arm perform the

movement described in swimming. If, how-

ever, the arm be raised and fixed, the muscle

will pull the body upwards towards the arm,

as when the trunk is pulled up by the arms in

climbing. The trapezius (PL 11.^^. 1, e) covers

the upper part of the back, and arises from a

ridge on the occipital bone of the skull, and
from the spines of some of the cervical and all

the dorsal vertebrae. The fibres spread out-

wards so as to be inserted into the outer portion

of the collar-bone and the spine of the shoulder-

blade. The muscles of the two sides are so dis-

posed as to form a soi’tof “tippet,” covering the

upper part of the back, and stretching outwards
to the shoulders. Tlie trajiezius elevates the

shoulder if it acts from the head as the fixed

point. If, however, the shoidder be counted
the fixed point, the head will be pulled back
towards one side if the muscle of that side only
contract, and if the muscle of both sides con-
tract, the head is thrown backwards, the chin
being projected forwards by the movement.
These are the two chief nm.^cles that attach the

trunk to the upper limbs behind.

Muscles of the Chest.

Some of the chest muscles will be more appro-
priately considered in the section on the respira-
tory system, since they are specially concerned
111 the act of breathing, and are therefore clas-

sified together under muscles of respiration.

Under muscles of respiration is included the

diaphragm, a muscle which forms an internal

partition between the cavities of the chest and

belly. Its action is also considered in the

above-named section. Of tlie other muscles

of the chest the chief are the pectoralis

major, or larger chest mu-scle (FI. 11. jig. 1, is),

and the pectoralis minor, or smaller chest

muscle, and the serratus magnus. The first

rises partly from the anterior iiortion of the

collar-bone, partly from the breast -bone, and

partly from the cartilages of the rilis, ami

passing in front of the arm-pit, is inserted into

the side of the groove in the upper arm-bone.

It is the opponent of the broad muscle of the

back to this extent, that it draws the arm for-

wards, while it co-operates with the muscle of

the back in pulling the limb down from the

elevated position. If the arm be fixed in the

elevated position, then it co-o]ierates with the

broad muscle in pulling the trunk up towards

it. The pectoralis minor lies beneath the up-

per part of the major, and is inserted into the

coracoid proce.ss of the shoulder-blade, which it

depresses, thus opposing the trapezius. The ser-

ratus magnus muscle (FI. 11. Jig. 1, 17
)
is in con-

tact with the ribs in the upper and side part of

the chest, rising by nine fleshy slips from eight

tipper ribs, and it stretches across to the shoul-

der-blade to which it is attached. If the ribs

be fixed it pulls the shoulder-blade from the

spinal column, and allows the arm to be farther

outstretched; if the shoulder-blade be fixed, the

serratus magnus pulling from it will raise the

ribs. These are the principal muscles that attach

the tnink to the upper limbs in front.

Muscles of the Upper Extremity.

The muscles that attach the upper extremity

to the trunk in front and behind have already

been sufficiently mentioned.

Muscles of the Shoulder.—The chief mus-
cle of the shoulder is the deltoid (PI. 11. Jig. 1, s).

It springs in front from the outer poi-tion of the

collar-bone, from the tij) of the shoulder—the

aci’omion process of the shoulder-blade—as well

as from the spine of the shoulder-blade, thus

overlapping the most prominent part of the

shoulder. From this it converges downwards
over a third of the upper arm, till it is inserted

into a rough surface on the outer side, and
about the middle of the upper arm-bone. By
its contraction the arm is raised from the side

till it is at right angles with the trunk. For
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further elevation the action of the trapezius is

necessary. Several other muscles pass to the

shoulder from the upper and under surfaces of

the shoulder-blade.

Muscles of the Arm. They are classed to-

gether as either flexors, that is muscles that

bend the arm through the medium of the elbow-

joint, or extensors, muscles that straighten the

elbow-joint. The main flexor is the biceps

(Fig. 67, a), so called because it has two heads, one

from the coracoid process of the shoulder-blade,

the other from the upper edge of the socket in the

shoulder-blade for the reception of the head of

the arm-bone. Its tendon passes over the elbow-

joint, and is inserted into a rough prominence

near the head of the radius—the outer of the

foi’earm bones. When this muscle contracts,

the forearm is bent up on the upper arm, and if

anything be held in the hand, heavy enough to

ofi’er resistance to this movement, then the

muscle is seen standing out in front of the

upper arm. The chief opponent of the biceps

Fig. 67.—Muscles of Upper Arm. a, Biceps; b, Triceps.

is the triceps (Fig. 67, h), a muscle which arises

by three heads, one of them from the shoulder-

blade, the others from the arm-bone itself, whose

tendon is inserted behind into the tip of the

elbow, and whose action is to straighten or

extend the elbow-joint.

Muscles of the Forearm. The muscles of

the forearm are divided into four classes

:

I. Flexors, those which bend the hand at the

wrist-joint and also bend the fingers, and II.

their opponents the extensors, which straighten

the hand and fingers. III. the pronators, which

turn the radius (p. 22) and with it the haud,

which it carries, palm downwards, and IV. their

opponents, the supinators, which rotate^ the ra-

dius back again, and so turn the palm upwards.

I. All the flexors spring from the inner pro-

jection of the lower end of tlie upper arm-bone,

and pass down the front of the arm. One set is

devoted to bending the wrist-joint, one on the

outer the other on the inner side, another set to

bending the fingers. Of those that bend the

fingers there is a superficial and a deep set, the

superficial having four tendons, one for each

finger, which are inserted into the second pha-

lanx of each of the four fingers. The deep set

has also four tendons which pass up the front

of the fingers, pierce the superficial tendons and

pass on to be inserted in the base of the last

phalanx of each finger. So that the tendons of

the deep set bend the fingers at the first joint,

those of the superficial set bend them at the

second joint. The thumb has a separate flexor

muscle. Fig. 68 ifl) shows these arrangements.

II. On the haclc of the forearm and arising

from the outer prominence or cond^de of the

upper arm-bone are the extensor muscles. There

are extensors of the wrist and extensors of the

fingers. The extensors of the wrist ai’e three

in number, two on the outer and one on the

inner side. There is an extensor common to

the four fingers having four tendons, one to

each finger, which are attached to the first and

second phalanges, and end upon the last pha-

lanx, of each finger. The tendon of the ring

finger is attached on one side to that of the little

finger, and on the other to that of the middle

finger, so that if the middle and little fingers

are bent, the ring finger cannot be straightened,

being held down by them. Fig. 68 {a). The

thumb has three extensor muscles of its own,

one attached to the base of its metacarpal bone,

one to the first, and the other to the second

phalanx. The first and second fingers have also

special extensors of their own.

The tendons of the flexor and extensor

muscles are bound down as they pass over the

wrist into the hand by a strong band of fibres

called the annular ligament, because it sur-

rounds the wrist like a ring (see Fig. 68, V).

III. Tlie chief pronator muscle is called

pronator radii teres, and is in front of the

arm and at the upper part (PI. II.
fl^g. 2, 7).

It rises from the inner prominence of the arm-

bone, and passes obliquely to be attached to the
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outer side of the radius about its middle. When

it contracts it causes the radius to roll over the

ulna, and as it carries the hand the palm is

turned down. It is oj^posed by

IV. The supinator muscles, which are on the

back of the forearm, and are so attached to the

radius as to turn it back to its former position,

making the hand turn palm upwai’ds.

Muscles of the Hand. Muscles lie in the

spaces between the bones of the palm called

interossei muscles. The thumb has a series

of muscles, one for bending it, another for draw-

ing it from the middle line, a third for ap-

proaching it to the middle line, and still another

for opposing it to the other fingers. Similarly

the little finger has its special flexor, its abduc-

tor and adductor muscles, as well as one for

opposing it to the thumb.

Muscles of the Abdomen.

The walls of the abdomen or belly are formed

mainly of muscles, which are in several layers,

and are supplemented by fibrous sheets called

aponeuroses. The muscles run an oblique

course between the ribs above the crest of the

hip-bone below. Low down in the line of the

groin the aponeui’osis is gathered together to

form a broad band, called Poupart’s ligament,

which runs from the crest of the ilium to the

projection of the pubis in front (p. 22). This

ligament will be referred to in discussing rup-

ture. A straight muscle runs down the front of

the belly on each side of the middle line from

the ribs to the pubis— the rectus (sti’aight)

muscle of the belly.

The abdominal muscles give supjiort to the

organs which they help to inclose. By their

contractions, if the chest and pelvis are fixed,

they can also press on the inclosed oi’gans, and
aid, for instance, in vomiting or in the expul-

sion of matters from the bowel or bladder.

They can also draw down the ribs, or, if the

back be not kept fixed, will bend the chest for-

wards; or, if the chest be fixed, they can draw
up the pelvis, as in the action of climbing.

Muscles of the Lower Extremity.

Muscles of the Thigh. In front of the
thigh there are two muscles arising from the
fiont of the back-bone in the lumbar re^^ion

and from the hollow of the haunch-bone. They
pass over the edge of the pelvic bones to the
thigh-bone, and become attached to the small
trochanter of that bone, which, as already de-

THE ABDOMEN.

sci’ibed (p. 23), is a prominence below the head

of the thigh-bone directed inwards. They are

called the psoas and iliacus muscles.

The office of these muscles is to bend the hip-

joint. In other words, if we siqipose their place

of origin from the bodies of the vertebrie to be

fixed, by their contraction they will bend the

thigh up on the pelvis, or, if the attachment to

the thigh-bone be fixed, if the leg be kept sta-

tionary, they will bend the body over the thigh.

Opposed to the iliacus and psoas is the great mass

of muscle that forms the buttocks. The mass

is composed of several muscles which arise from

the back of the haunch-bone, and are inserted

by tendons into the thigh-bone in the neigh-

bourhood of the gTeat trochanter— the outer

prominence of the thigh-bone. Thus, if the

pelvis be fixed, the action of these muscles will

extend the hip-joint. That is to say, suppose the

thigh has been bent up on the pelvis, the muscles

of the buttock will pull it down and bring it

into line with the body. Suppose, liowever,

the legs to be fixed and the body to be bent

forwards, then the muscles will act from their

attachment to the thigh-bone as the fixed point,

and will straighten the trunk, restoring the erect

posture. These muscles are, therefore, for this

purpose largely developed in man. Thei’e are

three muscles in pai’ticular which compose the

mass of muscle referred to. They are called

respectively gluteus maxim us (PI. W. fig. 1, 2i),

which forms the greatest jjrominence of the

region, and whose margin forms the fold of the

buttocks, the gluteus medius and gluteus

minimus lying below the first, or the greatest,

middle sized, and smallest glutei muscles. It

is the largest of the three that is the chief

extensor, the other two are also abductors of the

thigh, that is, they draw the thigh away from

the middle line. Associated with them is a

number of smaller muscles that pass outwards

and across from the pelvic bones to the thigh-

bone, whose action is to turn the leg outwards.

They are the rotators outwards of the thigh.

They also support the hip-joint behind.

To oppose the abducting action of the smaller

glutei muscles, there is a group of three muscles

called namely, the adductor magnus,
longus, and brevis (the great, long, and short

adductors). They arise from the pubis, the

front portion of the pelvic bones, and are

attached to the tliigh-bone, the first thi'ee

uniting to occupy the whole rough line on the

back of the bone. Being thus insei'ted at the

back of the bone, they rotate it outwards while

bringing it to the middle line, and they can
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also bend the thigh on the pelvis, or the pelvis

on the thigh. These muscles are augmented
|

by others which need not be i)articularized.

To summarize, the muscles that pass between
the pelvis and the thigh may be divided into the

following groups:—I. flexors, passing over the

hi[)-juint in front; II. extensors, placed in the

region of the buttocks; III. rotators outicards,

j)assing across between pelvis and femur be-

hind
; I\ . abductors, also behind

;
V. adductors,

in front and to the inside of the thieh.O
There still remains a number of muscles

attached to the thigh in front and behind.

They are separated from the others by the fact

that they pass beyond the thigh to become
inserted below the knee-joint, and thus act

principally on the knee-joint. They are divis-

ible into two groups

—

1. flexors of the knee-

joint, and II. extensors of the knee-joint.

I. The hamstring muscles are the flexors.

They are three in number, and all arise from

the prominence of the hip-bone (the tuberosity

of the ischium) that forms the seat. One of them,

called biceps, is attached to the head of the

clasj)-bone, the outer of the two bones of the

leg, and is the outer of the hamstring muscles;

the other two, semitendinosus and semimem-
branosus, are attached to the shin-bone on the

inner side of the knee. When the three muscles

act from the hip as their fixed point they will

bend the knee-joint; and when the knee-joint is

fixed they will extend the hip, that is, straighten

the trunk. The sartorius, or tailor’s muscle

(PI. 11. fig. 3, 6), is a long, slender, ribbon-shaf)ed

muscle, which stretches from the upper project-

ing process of the hip in front aci’oss the front

thigh to the inner side of the knee-joint, where

it is attaclied to the shin-bone. It bends the

hip and knee-joints, at the same time directing

the knee outwards, so producing the postiu’e

assumed by tailors. Hence its name.

The semitendinosus and sartorius muscles are

also rotators inwards at the knee-joint.

The flexors are opposed by—
II. The extensor of the knee-joint, which is

properly one rairscle, but divisible into four

}>arts. It occupies the whole front and sides of

the thigh. One distinct ])art is the rectus, or

straight muscle, marked 8 on tlie ])late (fig. .3)^

which passes from the hip-bone straiglit down

the front of the thigh till it ends in abroad, flat

tendon, inserted into the upper surface of the

knee-pan.

The lower edge of the knee-pan has another

ligament which passes down to he inserted in

front of the shin-bone, so that tlie rectus muscle

is j)i-actically attached to the front of the tibia.

The rectus is supported on each side by an ex-

tensive sheet of muscle, which is inserted into

the same tendon, 12 of plate (fig. 3). When this

large extensor muscle acts from its attachment to

the hip, it straiglitens the leg by extending the

knee-joint. When the knee-joint is extended

and fixed, the contraction of the muscle will flex

the hip, that is, bend the trunk forwards.

Muscles of the Leg and Foot. In the fore-

leg the space between the shin and clasj) bones in

front of the leg is occupied by muscles which

extend the foot. There is the long extensor

of the toes, whose tendon runs over the back of

the foot in four sli})s, one for each of the four

outer toes. The tendon for the great toe is

derived from a special muscle placed on the leg

close to the long extensor. There is a third

muscle (the anterior tibial) lying close against

the tibia, whose tendon turns over the back of

the foot at the instep to be inserted into the

interval of the wedge-shaped bones of the tarsus.

This is the muscle which raises the inner side

of the foot, and spasm of which produces one

form of club-foot. On the outer side of the leg

is another muscle (the third peroneal), whose

muscle tunis over the outside of the foot in a

manner similar to the foregoing. It raises the

outer side of the foot; and spasm of it produces

a second variety of club-foot.

On the outer aspect of the leg are two muscles

(the long and short peroneal), whose tendons

jxiss behind the external malleolus to be inserted,

the former into the base of the metatarsal bone

of the great toe, and the latter into the meta-

tarsal bone of the little toe. They extend the

foot and give it an outward direction, while

they strengthen the arch of the foot.

On the back of the foot is the short extensor

of the toes, whose tendons, one to each of the

four inner toes, join those of the long extensor.

The arrangement of the extensor tendons of the

toes is exactly similar to the arrangement of

those of the fingers.

On the back of the leg there are too large

muscles, gastrocnemius (PI. II. 4, 2s) and

soleus, which form the bidk of the calf of the

leg. The former is the larger, and arises from

the condyles of the thigli-ljone; the latter is be-

neath it, and arises from the heads of tibia and

fil)ula. Both are united in a common tendon,

tlie thickest and strongest in the body, the

tendo Achillis, so called from the old Greek

fable, according to which Achilles was dijijied

by his mother into the river Styx, and so made
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invulnerable. He was held by this tendon,

which, therefore, did not get immersed, and so

remained capable of being wounded, the only

vulnerable part of his body

,

and here lie Wiis in the end

fatally wounded. Ihe tendo

Achillis is inserted into the

back part of the projection of

the heel -bone, the os calcis

(Fig. 69). The two muscles,

acting through the tendon, pull

up the heel, and so raise the

body on the toes. They are

used in walking, jumping, &c.

Beneath the calf muscles are

the long flexor of the toes

and the special flexor muscle

of the great toe. The tendons

pass behind the internal mal-

leolus —the inner projection of

the tibia at the ankle-joint—to reach the sole of

the foot, where the long flexor divides into four

slips, one for the end bone of each of the four

outer toes. The tendon of the special flexor of

the great toe proceeds to the last phalanx of

that toe. In the sole of the foot itself is the

short flexor of the toes. It arises from the

heel-bone, and has four tendons, one for the

second phalanx of each of the four outer toes.

The tendons of the long flexor, in their passage

to the last phalanges, pierce those of the short

flexor. At the back of the leg, between the

two bones, is the posterior tibial muscle, whose

tendon passes beneath the internal malleolus to

reach the scaphoid bone, to which it is attached.

It extends the foot and gives it an inward direc-

tion. In the sole of the foot there are special

muscles for bending, and directing outwards

or inwards the great toe, and for bending and

abducting the little toe, as in the hand for the

thumb and little linger. Besides, there are in-

terossei muscles, also, as in the hand, running

between the metatarsal bones, arranged for

moving the toes to one side or another.

In the sole of the foot a strong fibrous tissue,

the plantar fascia, covers the mu.scles and
extends from the heel-bone forward to tlie toes.

It has a central and two side portions, tlie

central portion being separated from the side

portions by fibrous ])artitions which sink between
the muscles deeply into the sole of the foot.

When abscesses occur in the sole of the foot the
plantar fascia confines the matter that is formed,
and thus prevents it spreading. At the same

time it prevents it working its way to the sur-

face, so firmly does the fascia bend down the

tissue. For this reason abscesses in the foot are

often very troublesome to deal with, and very

painful.

Synovial Sheaths or Sacs.

It will be readily understood that the tendin-

ous cords moving so frequently on the surfaces

of bone, and over bony prominences, would be

liable to develop friction and heat to an extent

that might be injurious, unless some means

existed for rendering the motion as easy as

possible. This is effected by means of sheaths

which suiTound tendons. The sheaths foini a

double lining round the tendons, and the

op})Osed siufaces are lined by synovial mem-

brane, already noticed as one of the structures

entering into the formation of joints. The

membrane secretes the fluid synovia, which

lubricates the sheath in which the tendon

slides, and so facilitates the motion. Such

synovial sheaths are specially well marked in

the tendons of the hand and foot.

Besides sheaths lined with synovial mem-

brane, little sacs similarly lined, and containing

fluid, exist in special places between two sur-

faces which move upon one another to any great

extent. Such sacs are called synovial sacs, or

synovial bursae, or simply bursae. For instance,

the movement of the knee-pan in front of the

knee-joint has been already referred to. This

motion, so constant in walking, would be sure

to produce undue friction and heat, and conse-

quent inflammation, were it not for the inter-

position of such a sac between the ujiper surface

of the joint and the deep surface of the knee-

pan. Again, the knee-pan moves underneath

the skin, and, to prevent friction between its

upper surface and the skin, another synovial

sac or bursa is interposed. So that the knee-

pan is between two bursie, one superficial, just

umler the skin, the other deep beneath the

bone. Similar, though smaller, sacs are found

over the point of the elbow, over the knuckles,

I

over the malleoli—the outer and inner projec-

I

tions of the ankle-joint—and over various other

j

prominent points, the great ti’ochanter of the

thigh-bone for example. They may also be

present between two tendons or two muscles.

It is important to notice the burste, as they

fulfil a very important duty, and are besides

liable to disease, and specially to various forms

of inflammation.



76 DISEASES OF MUSCLE:— [Sect. III. B.

Section III—THE MUSCLES, TENDONS, AND BURSiE.

B.—THEIR DISEASES AND INJURIES.

Diseases of Muscle:

Wasting and Overgrowth (Atrophy and Hypertrophy)

Muscular 5pas?n—Cramp,

Bather’s, Writer’s, Pianist’s Cramp—Stiff-neck—Wry-neck.
Diseases of Tendons and Bursae:

Simple Inflammation;

Whitloiv;

Ganglion;

Enlargement of Bm'sce—Housemaid’s Knee—Miner’s Elbow

Bunion.

Inj uries of Muscle and Tendon:

Rupture;

Sprain.

DISEASES OF MUSCLE.

I. Wasting and Overgrowth {AtropMj and

Hypertrophy).

1. Wasting {atrophy, Greek a, not, and tre-

pho, I nourish) may arise in muscle from changes

in the noiTrishment of the part, from want of

exercise, or from a nervous disease. Thus an

arm that has been kept up for some weeks in

splints because of fracture will, when unbound,

be found very much thinner and weaker than

its neighbour, owing to the enforced want of

exercise. Sometimes, after a fever, cold, or

other disease, one arm or leg or both legs be-

come chilly, benumbed, and thin, and, in the

case of children, cease growing in proportion to

the rest of the body. An injury to an arm or

leg involving a nerve of the limb, may lead to

wasting of the muscles to which the nerve pro-

ceeds. There is a disease of the spinal cord

which causes rapid wasting. (See Progressive

Muscular Atrophy under Diseases of the

Nervous System.)

Treatment.—Good food and exercise and the

use of quinine and iron and similar tonics are

the general remedies ordered for muscular wast-

ing. Rubbing the affected parts with stimulat-

ing liniments, such as the liniment of camphor

and ammonia (see Appendix of Prescriptions)

is of value.

2. Overgrowth {hypertrophy, Greek huper,

beyond what is usual, and trepho, I nourish) is

a condition of increased nutrition. The arm of

the blacksmith, for example, has muscles which

exhibit greater growth than usual, owing to the

stimulus of exercise ;
and this is quite natural.

In children there sometimes occurs a ner-

vous disease which produces apparent increased

growth of muscle, particularly of the buttocks

and back of the legs. The increase is only

apparent, however, so far as the muscles are

concerned. They are actually wasted, and the

increased bulk is of fat and connective tissue.

Weakness is a marked symptom of the disease,

paralysis ensues, and death results.

Electricity is the only I’emedy that seems of

advantage. (See Pseudo-Hypertrophic Para-

lysis, under Diseases of the Nervous Sys-

tem.)

II. Muscular Spasm—Cramp.

1. Cramp. By this is meant the spasmodic

and involuntary contractions of the muscles of

the body, either those which are under the con-

trol of the will or voluntary muscles, or those

which are not subject to the will, the involun-

tary muscles. As an example of cramp in the

voluntary muscles, may be taken those severe

pains experienced in the legs, feet, hands, and

fingei’s; and of cramp in the involuntary muscles,

cramp of the stomach and of the bowels (colic),

may be taken as examples. Cramp is attended

by rigidity and pain, and usually passes off in a

brief space of time. It may be a mere symp-

tom in the course of some other disease, for

example in cholera
;
and is liable to arise when

the general health is affected by indigestion,

rheumatism, gout, bloodlessness, pregnancy, &c.

While it may occur in any muscle, it is most

common in the muscles of the calf of the leg.

There are some persons who are peculiarly sub-

ject to cramp, a certain position of the limbs,

for example crossing the legs, being sufficient to
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induce it. Many fatal accidents have occurred

to bathers from their being seized with cramp

of the limbs. The attack has a sudden onset,

is accompanied by a rigid state of the muscle

and severe pain, ami is usually of a few minutes’

duration, though it may last for several liours.

Treatment.—An endeavour must be made to

'prevent attacks of cramp by due care as regards

the diet, and proper regulation of the bowels.

To regulate the bowels, small doses of rhubarb

with bicarbonate of soda (baking-soda) will be

found very efficient, the former being given in

doses of 8 to 10, the latter in doses of 12 to 20

grains.

When the attack is due to some general dis-

ease, such as those already mentioned, that

general disease must be treated.

During an attack of cramp, the affected limb

should be firmly grasped, forcibly straightened

and rubbed with the hands. If friction prove

unsuccessful the part should be put in hot

water and afterwards diligently rubbed with a

liniment of soap and opium, chloroform, or

laudanum. Cramp in the stomach is usually

caused by the pi’esence of some undigested

article of food, and is a common symptom in

indigestion. For its treatment, see Diseases

OF THE Stomach.

2. Bather’s Cramp. Many fatal accidents

have occurred to bathers from their being seized

with cramp in the limbs. Sometimes the spasm

may seize almost all the voluntary muscles, and
render it impossible for even the most expert

and cool-headed swimmer to save himself. The
cause seems to be the sudden shock of cold ap-

plied to the body. It occurs most readily when
the body is vei’y warm, and in vigorous persons

after prolonged muscular exertion. Thus swim-
ming with great vigour and rapidity, and with

great exertion of the arms and legs, may deter-

mine its occuiTence. These conditions ought,

therefore, to be avoided
;

and, in particular,

none should suddenly plunge into cold 'water while

the body is unduly heated.

A person seized with cramp, who has been
taken out of the water, should be placed in

warm blankets, surrounded by warm bottles,

and rubbed. A most useful treatment would
be to place him at once wholly in a bath of

warm water, the head only being supported out
of the water.

3. Wpiter’s Cramp affects those whose busi-
ness compels them to write continuouslv for

many hours. Whenever the person engages in

writing, spasm of the muscles being used comes

/ i

on, causing jerky movements or stopping motion

altogether. It is probably due to over-exertion

and fatigue of the muscles. Pianists sometimes

Slitter from a similar affection of the muscles

used in their vocation. Pianist’s Cramp. Ab-

solute rest from the habitual motions is neces-

sary. Tonic treatment, friction to the part with

liniments, and the use of electricity have bene-

fited, but the disease is very intractable.

4. Stiff-neck is the commonest example of

cramp. It is partly rheumatic and partly in-

flammatory, and is commonly due to cold. The

application of hot cloths and the use of gentle

rubbing will probably be sufficient to relieve it.

5. Wry-neck is usually caused by spasm of

the sterno-mastoid muscle of one side, by which

the head is pulled down to that side and turned

so that the face and chin are directed to the

opposite shoulder. If it is due to inflammation,

heat and pain will be present. In acute cases

purgative medicines should be given, and hot

poultices or cloths should be applied over the

muscle, the j^erson lying at rest. Good diet

and tonic medicines are also required. In

chronic cases a weak constant current of elec-

tricity passed through the muscle is of value.

Division of the muscle is sometimes the only

cure.

DISEASES OF TENDONS AND BURS^.

1. Simple Inflammation is liable to attack

tendons as the result of a sprain, or owing to

gout or rheumatism, their synovial sheaths

being also attacked.

The disease may be manifested only by wear-

ing I'heumatic pains, accompanied, in some
cases, by a creaking feeling when the tendons

ai'e moved by contractions of the muscles. In

more acute forms, and specially as the result of

injury, considerable swelling may occur.

Rest to the part and rubbing will do much to

relieve the patient. In the acute cases warm
fomentations should be employed.

2. Whitlow is a very severe form of inflam-

mation which attacks usually the tendons and
their sheaths of the fingers and hand. It begins

near the point of the finger in front, which is

exquisitely tender, red, swollen, and hard. The
pain, which is severe and throbbing, spreads

often up the arm to the shoulder. The inflam-

mation may run rapidly along the finger in the

tendinous sheath, specially if matter forms in

the sheath and cannot get a way of escape ex-

ternally. If it is allowed to progress the whole
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hand, and even the forearm, may become affected,

the joints and bones also being seriously im-

perilled.

Treatment.—Brisk pnrgfitives of salts or

seidlitz should be given to the patient, and

leeches followed by hot fomentations applied to

the part, the hand being kept at rest in an ele-

vated position. If this is not sufficient a free

opening along the centre of the finger, to let

matter escape and to relieve the severe tension

of the parts, is demanded. It sometimes requires

most energetic steps on the part of a skilled sur-

geon to save the finger, and sometimes to save

life, which an aggravated case will occasionally

threaten. Di.sfiguratiou often results. The pa-

tient’s strength requires to be properly supported

by foods and tonics of bark, iron, &c.

3. Ganglion (Scotch, lippen sinen) is a swell-

ing at some place in the coiu’se of a tendon, due

to irritation of the sheath of the tendon, and

the consequent outpouring into the sheath of

more than the usual amount of lubricating fluid.

As a result there is formed a small, firm, and

movable swelling, which grows slowly, and is

found to contain a firm, clear, jelly-like sub-

stance, originally fluid. The swelling is most

common on the back of the wrist, and less fre-

quently on the back of the foot. Occasionally

bodies like melon or rice seeds are formed in the

sac from the inflammatory deposit.

The proper treatment is either to burst the

tumour by pressure and squeeze out the gela-

tinous substance or to open the sac with a knife.

A rough but efficacious method of treating

ganglion of the wrist is to cause the patient to

lay his hand on the knee of the person who is

going to burst the ganglion. Cover the hand

with a towel. Then let the operator take a

heavy book and bring it down heavily upon the

hand. This will burst the sac. After removal

of its contents pressure should be exerted on

the sac to prevent the return of the swelling.

The hard toj) from the cork of a lemonade bottle

rolled in a small piece of lint and bandaged

firmly over the part is a simple way of effecting

this. Painting with iodine is used for the

same purpose, or a small blister may be ap-

plied.

4. Enlargement of Bursse, separate from

the synovial sheaths of tendons, may occur. It

has been pointed out (p. 75) that bursje are syno-

vial sacs that occur between bony prominences

and the skin to prevent undue pres.sure, and the

sacs over and under the knee-pan have been

referred to. The bursa in front of the knee-pan

is particularly liable to swelling in those who
kneel much, and forms

Housemaid’s Knee. Signs.—It may be an

acute disease accompanied by severe pain, much
swelling, and inability to move the joint. As
a result of the inflammation matter may be

formed and an abscess develo})ed. In the chronic

form permanent swelling, through the fluid not

being absorbed, and stiffness may be the only

trouble.

Housemaid’s hiee is to he distinguished from
inflammation and dropsy of the knee-joint by

the fact that when the disease is in the joint

the knee-pan is forced forwards and can. easily

be felt under the skin, while in housemaid’s

knee it is the sac in front of the knee-pan, not

the joint, that is affected, and the knee-})an is

therefore masked, and cannot be felt owing to

the swelling in front of it.

Treatment.—The acute form demands rest,

a pillow being placed under the joint to support

it. In the early stages leeches will relieve the

inflammation, and later hot cloths or poultices

are valuable. To aid in reducing the inflam-

mation a purgative of salts or seidlitz should be

given to the patient. If an abscess forms it

ought to be opened to let the matter escape, and

the wound ought to be dressed afterwards with

carbolic lotion (one of acid to 30 of water), a

small pledget of lint, soaked in the lotion, being

thrust between the lips of the wound to permit

free escape to any matter that may form later.

When the affection is chronic blisters, iodine

paint, and firm but regular pressure with ban-

dages ai’e employed, while attention must be

directed to the patient’s general health.

Miner’s Elbow.—A similar affection, from

pressure or injury, may attack the bursa over

the point of the elbow, or the bursa which lies

between the prominence of the hip-bone, that

supports the body in the sitting posture and the

muscles above it. The swelling over the point

of the elbow is often seen in miners, and is

therefore called miner’s elbow.

The treatment is the same for all.

5. Bunion is an inflammation and enlarge-

ment of the bursa at the side and in the neigh-

bourhood of the ball of the great toe. The irri-

tation is frequently so severe as to cause con-

traction of the muscles attached to the toe,

producing displacement and deformity. The

irritation, if aggravated by the pressure of

badly made boots, may be so severe and long-

continued as to produce disease of the joint

and bone.
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Treatment.—First of all let properly-made

boots be obtained, boots with sufficient room

for the toes and forepart of the foot. 'Iheu

place a soft pad of cotton between the gi'eat toe

and the one next it, should the great toe have

been forced under its neighbour.

Soothe the irritated bursa by rest and hot

aj^plicatious, and, finally, let a bunion plaster be

worn to protect the bursa from pressure. The

bunion plaster is made of a pad of cotton wool,

with a hole in the centre large enough to admit

the bunion. The pad is attached to an oval

piece of adhesive plaster, by means of which it

is fixed to the side of the toe. The plasters may

be obtained from druggists.

INJURIES OF MUSCLE AND TENDON.

Rupture or tear of muscle or tendon is due

to violent muscular contractions. The muscles

most liable are the large muscle of the calf of

the leg {gastrocnemius), the biceps of the arm,

and the straight {rectus) muscle of the thigh

that joins the knee-pan. The tendons give way
more frequently, particularly the tendo Achillis

attached to the heel, and the tendons that bend

the wrist.

The symptoms are sudden pain at the place

of tear, accompanied often by an audible snap,

and loss of power over the tendon. The finger’s

may detect the hollow at the seat of rupture.

Treatment.—The ends of the rnptirred mus-

cular fibre or tendon are reunited by a process

of repair, by which a new tissue is formed be-

tween them. In order to permit this to take

place rest is absolutely necessary; and to permit

the ends to be brought as near to one another
as possible that part should be fixed so that the

injured muscle or tendon is relaxed. Thus, let

the knee be kept bent when the calf of the leg

or tendo Achillis is involved
;
let the leg be

raised and straightened as for fractured knee-

pan when the I’ectns muscle of the thigh is in-

jured. If the biceps of the arm be I’uptnred

bend the elbow, and so on.

Retain the part in its proper position by

padded splints and bandages for three or four

weeks. After that let the joints of the injured

limb be gently exercised, and let great care be

taken for a considerable time to j^revent renewed

rupture or stretching of the new tissue which

joins the severed ends.

Sprain is violent stretching of tendon or liga-

ments of joints, and is often accom^Danied by

partial tearing. The ankle-joint is often aftected

by the foot being caused to double ujj under the

person.

Symptoms.—There is pain on moving the

part, swelling, greater or less according to the

degree of injury, and perhaps discoloration. If

it be not attended to severe inflammation may
arise and fever ensue, especially if a joint is

affected. After the inflammation and pain have

passed off some degree of stifihess will remain

and weakness may be permanent.

Treatment.

—

Absolute rest is necessary. If

the knee or ankle joints be affected splints ought

to be applied to maintain rest. In the case of

the knee the splint should be behind
;
but if

inflammation ensues the easiest position will be

found to be with the knee slightly bent and

supported on a pillow. Warm fomentations

should be applied. If the pain and heat are

great leeches are valuable. When all inflamma-

tion has passed let the joints be gently exer-

cised by hand and rubbed with a liniment of

soap and opium. Good will also be derived from
the employment of the hot and cold douche al-

ternately. For some time afterwards the limb

must not be too freely used lest the swelling and
pain return.

Section IV,—OKGANS OF MOTION AND LOCOMOTION.

A.—THEIR PHYSIOLOGY (FUNCTIONS).

Levers—
Their Classes and Illustrations in the Body.

Standing.

Walking.

Running.

The active agents of movement in the body
are the muscles, which, by their contraction,

cause the bones to move one on the other, the
motion being permitted owing to the union

of bones to one another being accomplished
through the medium of joints. Of course if

all the bones were rigidly connected with one
another all movements would be impossible.
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Now, the muscles, bones, and joints are related

to one another in ditferent ways in order to

make the mov^ements more effective for different

purposes. Tlie bones form levers, tlie attached

muscles supj)lying the joo?cer for moving them,

the joints being the fzilcrum, or point of support,

while tlie resistance is supplied by the weight

of the limb, the weight to be lifted or the force

to be overcome. In mechanics there are three

orders of levers described, according to the

relative positions of power, fulcrum, and resist-

ance; and it is found that all the movements of

bones on one another can be referred to one or

other of the three classes of levers.

Fig. 70 shows a lever of the first class, where

the fulcrum (f)

is between the

weight to be

lifted (w) and

the ])Ower (p).

There are sev-

eral examples

of this kind of lever in the human body. The
head supported on the atlas is a good ex-

aiu])le. The joint between atlas and skull (p. 21)

is the fulcrum, the resistance is the weight due

to the part of the head and face in front of

the joint, which tend to produce falling down
of the chin on the chest, and the power is

T
F

Fig. 70.—Lever of the First Class.

Fig. 71.—Lever of the First Order, illustrated by straightening

of the Elbow-joint.

behind, where the muscles from the neck are

attached to the back of the skull. The effect

of this particular arrangement is to keep the

head steady, balanced on the back-bone, and

it is easily seen how well adapted this kind

of lever is for such a balancing purpose. It is

therefore called the lever of stability. The

back-l)one is balanced on the haunch-bones,

and the leg is balanced on the foot by a simi-

lar arrangement, the hip-joint in the former

ca,se, and the ankle-joint in the latter, being

fulcrum. This lever is also used in the body

more directly to effect movement. When the

forearm is straightened on the arm the elbow-

joint is fulcrum, the power is supplied by the

triceps muscle behind, and the resistance is the

weight of the forearm in front of the fulcrum

(Fig. 71).

Fig. 72.—Lever of the Second Class.

In levers of the second class the weight is

between the power and fulcrum (Fig. 72). It

is not common in

the body. Stand-

ingon tiptoe, how-

ever, is an ex-

ample. The ful-

crum is afforded

by the toes, in

contact with the

ground; the power is the action of the muscles

of the calf, and between these is the weight

of the body transmitted down the bones of

the leg to the foot (Fig. 73).

In levers the force exerted

is always proportional to the

distance between the fulcrum

and the point of application

of the force. Now, in levers

of the second oi’der the dis-

tance between the power and

the fulcrum — called the

power arm—is gieater than

the distance between the

weight and the fulcrum-—the

weight arm. So that a force

acting thi’ough the greater

and fulcrum would be able

to overcome the same force act-

Order, illusti“ated by

standing on tiptoe.

ing through the smaller distance between theO O
weight and fulcrum, just because, though the

forces were the same, the power arm was longer

than the resistance arm. In other words, a

smaller power would be able to overcome a

larger resistance, because of its greater distance

from the fulcrum. This lever is therefore called

the lever of power. This lever has the dis-

advantage that the power must always move

through a greater distance than the weight.

In levers of the third class the power is

between the weight and the fulcrum (Fig. 74).

It is common in the human body. In bending

the forearm on

the arm the

power is sup-

plied by the bi-

ceps muscle at-

tached to the

radius, the ful-

crum is the

joint at one end

of the lever, and

the weight is at the other end—the weight of

the forearm.

It will be remembered that at the elbow-joint

Fig. 74.—Lever of the Third Order.
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an illustration of a lev^er of the first order also

is afforded in the extension of the joint by the

triceps muscle.

This is the lever of rapidity, for it will be

observed that a small movement of the biceps

will produce considerable movement of the

hand. It is, however, a lever that loses power,

for, unlike the last case, here the weight arm is

long and the power arm short.

In all the movements of the body these

mechanical ari’angements are exhibited.

Standing in the erect posture is the position

wliich requires least muscular exertion, the

different curves of the back-bone aiding in

balancing the tnink, and the various joints

being so constructed that only a certain amount

of steadying action is required on the part of

the muscles, the muscles of the calf, for in

stance, preventing the falling forward of flie

leg. In the erect posture, too, the body fulfils

the necessary condition of having its centre of

gravity within its base of support. Thus, a

line dropped from the centre of gravity, which

is in front of the sacrum, would fall between

the feet a little way in front of the ankle-

joints.

In walking the weight of the body is sup-

ported alternately by one limb and then the

other, being hardly balanced on one limb before

it is thrown to the other. At the moment
when the advanced foot lias reached the OToundO
the muscles of the calf of the leer behind con-

tract and raise the body on the ball of the toes

(Fig. 73), thrusting it forwards and to the side.

The weight of the body is thus thrown on the

advanced leg, and, owing to the forward move-

ment, the leg that is behind swings forwards

like a pendulum, and now becomes the advanced

leg, and so the process goes on.

In running there is a short period when
both feet are off the ground. E,un)iing differs

from walking also in the quick violent contrac-

tions of the muscles, and in the fact that the

advance is due to muscular eflbrt alone, and

therefore there is proportionately a much
greater expenditure of force than in walking.

Thus motion and locomotion aie dependent

upon mechanical relations subsisting between

muscles, bones, and joints. When these rela-

tions are interfered with there is difficulty of

movement greater or less, according to the

amount of the interference, as will be seen by

considering the diseases of movement in the

following part of this section.

Section IV.—ORGANS OF MOTION AND LOCOMOTION.

B.—THEIR DISEASES.

Anchylosis—Contracted Muscles or Tendons.

Deformities:—CTm6-/oo<

—

talipes varus, valgus, equinus, calcaneu.s;

Flat-foot;

Knock-knee;

Bow-legs;

Clubbed Hands;

Supernumerary Fingers and Toes.

Rigidity op Stiffness of Joints.

It has been pointed out that a joint usually
acts as the fulcrum or fixed point from which the
bony lever operates when moved by muscular
contraction. If, therefore, from any cause the
joint has become so stiff as to be immovable the
function of the parts is destroyed. Now, the
stiffness may either be due to disease of the
joint itself, or it may be caused by fixture of
the joint, by contracted muscles or tendons in
its neighbourhood.

Anchylosis (from Greek ankulos, crooked) is
the term applied to rigidity that has resulted

n

usually from inflammatory disease of the joint.

It may occur, without inflammation, in a joint

which has been kept in one position for a long

time, and in old age it occurs as a natural pro-

cess in certain of the smaller joints. Anchy-
losis has been divided into true or false, or com-

plete and incomplete. True anchylosis, or stiff-

ness or immobility of the joint, is said to exist

when the gristle of the joint is destroyed and
the heads of the bones are connected or consoli-

dated together by osseous or bony matter (]).

32). False anchylosis is where the process

falls short of ossification, the stiffness and im-
mobility depending not on bony union of the

connecting surfaces, but either upon adhesions of
6



82 CLUB-FOOT. [Sect. IV. B.

the synovial membrane or upon a thickening of

the parts about the joint.

When the gristle of a joint has been de-

stroyed by ulceration, and the surfaces of bone

exposed, anchylosis, or a bony union, is the

most favourable termination that can take place.

In such a case care should be taken that the

joint becomes fixed in the position in which it

will be most useful to the patient. Thus, if it

be the hip or knee, the straight position will

be best, if the elbow, it should be placed at a

right angle. Again, in scrofulous ulceration of

the spine, anchylosis is a most favourable result,

because as soon as the bony union is formed the

morbid or diseased process is ended, and it is

the completion of the cure. Thus in hip-joint

disease, white swelling, and scrofulous diseases

of the spine, anchylosis is often to be regarded

as a favourable issue.

Anchylosis, however, in fractures near the

joints, should always be prevented if possible;

and for this purpose, gentle motion of the joint

ought to be had recourse to before it is too late,

as directed in the section on Fractures.

In cases of incomplete anchylosis, where the

stiffness only arises from thickening of the parts,

much relief may be derived from the use of

steam, by placing the stiff joint over the steam

of boiling water, at such a distance as to prevent

scalding, then drying the part, and rubbing it

with neat’s-foot or cod-liver oil, or the com-

pound soap liniment, or goose fat. By perse-

verance in this ]>lan of treatment complete res-

toration of function may be obtained. Cold

applications, such as holding the part below a

rush of water, or pouring water from a tea-

kettle, have likewise been employed; and when
the patient has arrived at middle life, this may
be used twice a day, and the part dried, and

some of the above liniments rubbed on. Tlie

flow of cold water should, however, not be used

longer tlian three or four minutes, as no good

will be effected unless a glow of heat is felt in

the part after it has been dried.

Surgeons now practise an operation for break-

ing up the adhesions in cases of false anchylosis,

and so restoring the natural mov'ements of the

joint.

Contracted Muscles or Tendons may ren-

der a joint immovable. Sometimes the con-

traction of a muscle is spasmodic, as in spas-

modic wry-neck, discussed in the last section.

In other cases the contraction of one set of

muscles is dae to paralysis of the opposing set.

Thus suppose, as in some cases in children due

to a nervous affection, that the mmscles in front

tliat straighten the leg on the knee have become
paralyzed, the flexor or hamstring muscles be-

hind will have it all their own way, and will

keep the knee bent, so that the child cannot of

its own will extend the leg. Early in the disease,

however, a person taking the child’s leg in his

hand will be able easily to straighten it; but as

soon as he lets it go it will s])ring back to its

bent position. When the disease Inus become

confirmed the flexor muscles tend to become
permanently rigid in their shortened condition,

the child never being able to put them on the

stretch by straightening the leg. So that, after

a time, neither the child nor another person can

extend the leg, which remains 'fixed in its dis-

torted position.

Such deformities of limbs are of not infre-

quent occurrence in children, and many, if not

the most of them, are easily rectified if early

attended to. It is difficult sometimes to say

whether the deformity is due simply to spasm

of one muscle or set of muscles, or to paralysis

of one set, and consequent shortening of the op-

posing muscles. The advice of a skilled surgeon

should, therefore, be sought to determine this as

well as the treatment; for in some cases cutting

of the rigid muscles will be necessary, while in

others the remedy is to be sought for rather in

restoring power to the paralyzed mu.scles.

Thecommonestexamplesof contracted muscles

and tendons are seen in

Club-foot and other similar Deformities.

Club-foot, the scientific name of which is

Talipes, is a deformity of the foot due to

shortening and stiffness of certain muscles and

tendons, and accompanying alterations in the

position of the tarsal bones and in tlie form of

their joints. Owing to the deformity the person

cannot put the foot down on the ground in the

usual way, resting on the sole. The foot is so

twisted that the person walks on the outside

edge of the foot, or on the inside edge, on the

heel only or toes only. There are thus several

varieties of club-foot, according to the way in

which the foot is twisted.

Four general forms are described
: (1) in which

the outer edge rests more or less on tlie ground,

the inner edge being turned upwards—talipes

varus; (2), in which the inner edge rests on the

ground, the reverse of (1)
—talipes valgus;

(3), in which the heel is raised and only the toes

touch the ground, called talipes equinus (La-

tin equus, a horse), because of its resemblance to

a horse’s hoof; and (4), in which the reverse is

the position, the front portion of the foot being
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raised, and only the heel reaching the ground

talipes calcaneus. Besides these there may

be other kinds in which there is a combination

of two of the different forms described. All of

1 and 2, Equinus; 3 and 4, Varus; 5 and 6, Valgus; 7, Calcaneus.

these forms of club-foot may be congenital, that

is, the child may be born with the deformity, or

acquired, that is, the affection may be developed

after birth. In both cases the disease may be

caused by paralysis of muscles or by spasm.

Thus take the case of club-foot where the out-

side of the foot is turned down and the inside

up. On referring to the section on the Muscles

it will be seen that the muscles that pass from

the leg to tlie outer side of the foot are the

peroneals, and that they raise the outer side,

while on the inner side the foot is raised by the

tibialis anticus. Suppose the peroneal muscles

become paralyzed, then the foot cannot be raised

on the outer side, and there is nothing to op-

pose the action of the tibialis anticus, which

accordingly pulls up the inner side, and so the

deformity is produced. But again the tibialis

muscle may become spasmodically contracted,

and by the force of its spasm overcome the

action of the healthy peroneal muscles, and so

turn the inside of the foot up, jn'oducing a like

deformity. Similar causes are at work in the

production of the otlier kinds of club-foot.

Treatment.—Much may be lost by neglect to

seek the advice of a surgeon in cases of club-

foot, for, if attended to eaidy, many cases can
be completely cured. It is only necessary here
to indicate the lines on which treatment pro-

ceeds, for, while none but skilled surgeons can
decide what should be done in a particular

case, mothers and nurses who have some sort of

understanding of what is required can do much
to aid the cure. Obviously if the deformity be
due to pai’alysis, as in most cases it seems to be,

restoring the power of the enfeebled muscles
will be the main thing. This is effected by

rubbing, kneading the muscles, stimulating them

by electricity, and so on. If, on taking the foot

in the hand, its natural position can be restored

by gentle force, and, on removal of the j)res-

sure, the foot springs back to its un-

usual position, the case is probably

one of paralysis. In such a case,

then, let the mother or niu'se take

the foot in the hand, and gently and

gradually bring it back to its proper

position, retaining it there for a little

time. It may not, at first, be possible

to bring it quite straight. Let the

process be repeated often, but only

for a few minutes each time, the

muscles on the outside of the leg

being stroked and handled frequent-

ly. It will be found that the foot in

time can be made quite straight with

ease. After a time, if the foot be not too tender,

some apparatus may be adopted for the jnirpose

of supporting the foot in the proper position.

For instance, a boot, with some elastic support

passing between the outer side and the knee,

would suit the purpose. As the foot gradually

yielded, the elastic support could be tightened

till the proper position had been restoi’ed.

When the deformity is due to stiffness and

shortening of muscles, the offending muscles

require to be divided first, and manipulation

used afterwards.

The reason why no time should be lost in

attending to a case of club-foot is that, in a para-

lytic case, the healthy muscles, which, by being

unopposed, draw the foot up, will in time be-

come shortened and stiff and then the case is

aggravated. A second reason is, that the bones

and joints get in time affected, altered, and

render the cure much more difficult.

Flat-foot is a deformity akin to the second

variety of club-foot. The foot loses its arch,

and rests on its inner side. Pain and difficulty

are experienced in walking, because the small

bones of the foot have lost the proper relation

to one another, owing to absence of the arch.

Treatment consists in placing a pad inside

the boot, so as to support the inner side of the

foot and restore the arch. To the inner side of

the boot an elastic suppoi't may be supplied by

india-rubber bauds running up to and attached

by a metal band round the knee. At the same

time friction should be used to the weak muscles

of the inside of the leg.

Knock-knee {In-hiee, Calf-hiee, Genu-Vul-

gum) is due, like flat-foot, to yielding of the liga-
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nients and muscles round the joint. The knee
is bent inwards at the joint. It is due to weak-
ness, and is common in badly reared children,

who are ill fed and live in a bad atmosphere in

confined dwellings. Sometimes it occurs in

children even before they have begun to walk

;

sometimes it arises in gi’owiug boys about twelve

years of age, as the result of undue exercise, or

fatigue in walking or standing, and living in a

poisoned atmosphere.

The treatment should thei’efore first of all be

directed to the nourishment of the child. To
I'estore the natural position of the parts, when
the child is lying the legs should be straight-

ened, a pad put between the knees, and the

ankles approached to one another by a bandage.

For walking, an apparatus may be worn. A
suitable one consists of a belt of steel round the

hips, from each side of which a rod passes down
the outside of the leg to be fixed in the outer

side of the shoe. The rod should be of steel,

bent outwards, and jointed at the knee. Oppo-

site the knee-joint a broad elastic band should

pass round the knee and be secured to the rod,

so as to keep the knee from bending inwards.

A bandage should also be similarly adapted in

the middle of the thigh and in the middle of tlie

leg. The apparatus must be used for many
months before the cure is nearly complete.

Care must be taken that the knee-joint is not

allowed to become stiff through wearing the

apparatus.

Bow-legs consist in a bending of the legs

outwards, and are usually the result of a soft con-

dition of the bone as in rickets. In such a case

adoj)t the treatment for rickets (p. 30). Me-
chanical conti’ivances similar to that desci’ibed

above, are in use for this affection also, though

they are valuable mainly before the bones are

quite firm.

Clubbed Hands are a rare defect; and the

principles of their treatment are the same as

those for club-foot.

Fingers may be drawn down towards the

palm and there fixed by shortening of the ten-

dons. This may have been due to burns of the

palm of the hand and the contraction in healing,

or it may have been caused by inflammation in

the sheath of the tendon.

Rubbing and manipulation may do a great

deal of good
;
often division of the tendon is re-

quired. To prevent contraction of the fingers

during healing of a wound or burn, the finger

should be kept straight by a sjfiint.

Supernumerary Fingers and Toes are

extra fingers and toes, often not properly deve-

loped, with which children are sometimes born.

This deformity is frequently hereditary. The

extra fingers or toes can easily be removed by

a surgeon if necessary. Their possession has

sometimes been known to cause such mental

distress and vexation to sensitive girls, as to

lead to convulsions and frequent attacks of fits

like epilepsy, a mere allusion to the deformity

being sufficient to bring on a hysterical attack.

On the removal of the annoyance by an opera-

tion, the tendency to fits has often completely

disappeared.

Section V.—THE NERVOUS SYSTEM.

A.—ITS ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

Nerve Cells and Fibres:

—

T]\g\t microscopical structure.

Their association in nerve-centres, nerves, and ganglia. T\\q\v functions.

Nervous Action '.—Reflex action.

The Cerebro-spinal System.

The Brain:— Its division into Cerebrum, Corpora Striata, Optic Thalami, Corpora Quadrigemina, and Cerebellum',

lifi peduncles, ventricles, and membranes'.

Its microscojncal structure, blood-supply, size, and weight.

The Spinal Cord structure.

The Functions of the Central Nervous System.

The Functions of the Spinal Cord and Spinal Nerves.

Connections between the Brain and Spinal Cord.

Functions of the Various Parts of the Brain—Cerebral Hemispheres, Corpora Striata, Optic Thalami, Corpora

Quadrigemina, Pons Varolii, Cerebral Peduncles, Cerebellum, and Medulla.

Localization of Function in the Brain. Phrenology.

The Cranial or Cerebral Nerves. The Sympathetic System of Nerves. The Distribution of Nerves.

No matter how complicated a nervous struc- is found to consist essentially of two, and only

ture, such as that of man may appear to be, it two, elements, nerve- cells and nerve -fibres.

n
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The cells and fibres are combined and associated

in various ways and are embedded in and sup-

ported by fine connective tissue so as to form

a connected structure. The nervous tissue

so formed is protected by niembi'anes, and re-

ceives a rich supply of blood for its continued

nourishment and growth, channels also being

provided foi’ the removal of its waste sub-

stances.

NePV6- cells have a general resemblance

under the microscope to other cells. They vary

in size from 50V0 to 4^ of an inch. They con-

sist of masses of granular -looking material

—

protoplasm—and contain a nucleus and nucleo-

lus (see Cells, p. 15), but have no cell wall.

Processes or poles pass from the corpuscle or

cell, branching outwards. There are various

kinds of nerve corpuscles, the main differences

being in the shape of the cells, and in the num-

ber of processes given off from them. Some

Fig. 76.—Various Forms of Nerve-cells.

cells give off two, others many processes. One
kind of cell is characteristic of one part of

the nervous system. Thus in Fig. 76 a and e

show the appearances of cells found in the

spinal marrow. They are large, irregular masses

of protoplasm, and give off many poles or pro-

cesses, and are accordingly called multipolar.

In the same figure / represents three cells

from the large brain (cerebrum). They are tri-

angular in shape, and give off a process from
each angle, and another from the centre of the

base of the cell. They are called pyramidal
nerve-cells from their shape, and sometimes
tripolar, that is, with three poles, though, as

we see, they may have four poles, c and g
show cells from the le.sser brain (cerebellum).

They are rather oval in shape, and one or two
branching processes come off from the small end
of the oval. Those with one ])rocess are called

unipolar, those with two dipolar. So charac-
teristic are these foi’ms of cells of special parts
of the nervous system, that under the micro-
scope a small piece of spinal marrow could be

identified, simply by the presence in it of a mul-

tipolar cell, and a small piece of large brain

simply by the presence of a jjyramidal cell
]
and

so on.

The processes of cells become important j)ai ts

of nerve -fibres, as will be seen in considering

nerve - fibres. Nerve -cells grow, manifest ac-

tivity, and decay as do other cells (p. 15).

NePVe-fibres present the appeai ances shown

in Fig. 77, c and d. They are of glassy trans-

parency, and have a double outline as repre-

sented in the figure. They thus resemble tubes.

The contents of the tube are of a clear jelly-like

character. When stained by colouring agents

nerve-fibres are found to consist of a rod pa.ssing

down the centre, called the axis-cylinder, which

is surrounded on all sides by a white substance,

the white substance of Schwann, the whole

being inclosed in a delicate sheath (neurilem-

ma). At intervals gaps occur in the white

substance, but the central core is continuous

throughout the whole length of the nerve. In

a and h, Fig. 77, the gaps in the white sub-

stance, which is as if stained black, are shown,

and the axis-cylinder is seen crossing the gap.

In some fibres (e of Fig. 77) no white substance

exists, but only the central rod surrounded by
the delicate sheath. A nerve -fibre resembles

a wire prepared for conducting electricity, with

its central rod of copper and its outer layer of

gutta-percha, silk, or cotton, to coat the copper

and protect it from contact with other con-

ductors. The copper rod is the important part

of an electi’ical conductor. Similarly the axis-

cylinder is the important part of a nerve-fibre,

and it is found to be

the continuation of a
process of a nerve-cell.

Thus nerve-cells and
nerve -fibres are re-

lated in that the pro-

cess of one is the axis-

cylinder and essential

part of the other.

Nerve-cells are fre-

quently collected into groups, the various cells

of the group communicating with one another.

This is called a nerve-centre.

Nerve-fibres are associated togetherin bundles,

the bundle being suj^ported and surrounded by
connective issue, and thus a nerve is formed.

Ganglia is the term applied to distinct and

separate little masses of nerve-cells associated

with the fibi’es related to them.

The Functions of nerve cells and fibres

are different. The cell is a highly active mass

Fig. 77.—Nerve-fibres.
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of living material; and it draws nourishment

from the blood, supplied to it in abundance.

That nourishment not only keeps the cell living,

but is to be considered as raw material which

the cell works up so as to derive from it force

or energy. The cell is thus a little manufac-

tory, deriving its raw material from the blood,

and developing from it nervous energy. The

nerve-tibre, again, is the conductor of the ner-

vous activity
;
it affords the pathway alongwhich

the energy generated by the cell may be dis-

charged. Of course the nerve-fibre, consisting,

as it does, of living nervous substance, is also

capable of generating energy, but its special

function is to conduct influences to or from

the cells.

Nervous Action. — It has been seen that

nerve-fibres are in connection with nerve-cells,

and that the fibres conduct the energy developed

in the cell
;
and so the question arises, “Whither

is the energy conducted, to what place does it

proceed ?” Well, in highly developed creatures

like the higher animals and man, nerves proceed

to nearly every tissue and organ of the body.

They go to muscles and enter even into their

vei’y fibres
;
they are found in the coats of blood-

vessels
;
they have recently been shown to be

intimately connected with the cells of glands

;

they ramify through the skin
;
they are among

the chief parts of the structure of the organs

of sense. The activity sent to a muscle reveals

itself in the contraction of the muscle, in move-

ment; the activity sent to a gland produces

increased action of the gland, increased flow of

the gland secretion, the fluid prepared by the

gland. Thus it is the organ at the end of the

nerve

—

the terminal organ, as it is called

—

and not the nerve-cell or the nerve-fibre that

determines the mode in which the nerve-im-

pulse shall display itself. Nerves that proceed

to muscles are called excito-motor because the

activity they conduct leads to motion
;

those

that go to glands are called excito-secretory,

because they excite to secretion
;

those that

are found in the walls of blood-vessels are

called vaso-motor, because they excite changes

in the capacity of the vessels, make them wide

or narrow, by causing the muscular tissue in

their walls to contract or become relaxed

;

and there are others that are called sensory,

for a reason that will be explained immediately.

These names, as we have seen, are founded on

a mistake, becau.se it is not the fibre that de-

termines motion, or secretion, or sensation, but

the organ in which it ends, the terminal organ.

Another que.stion arises, namely. When or
n

why does nervous activity display itself
;
what

causes a nerve-cell or a group of them to dis-

chai’ge its energy along a nerve, so that move-

ment or some other effect is produced? The
cause is called a stimulus, or an excitation. For
example, a barrel of gunpowder is a store of

energy, but the energy is quiet, latent, confined,

and cannot reveal itself until it has been liber-

ated. Apply a lighted match to the bai rel : the

match excites the powder, causing it at olice to

liberate and discharge its energy. The lighted

match was the stimulus to the gunpowder. So

nerve cells and fibres require a stimulus before

they will discharge or transmit their energy.

Nerve structures may be stimulated mechani-

cally, by pinching or pricking. They may be

stimulated chemically, for example something

sour taken into the mouth causes at once a

great flow of fluid—saliva—into the mouth,

because the nerve supplying the salivary glands

has been stimulated by the acid substance.

Again nervous structures may be stimulated

electrically. Every one knows that if he takes

into his hands the handles of a moderately

strong electrical coil, his fingers close over the

handles of the instrument, and though he desire

it ever so much he cannot let go. That is be-

cause the electricity has stimulated the muscles,

directly no doubt, but also through their nerves,

to contract, and, so long as the stimulus con-

tinues, his muscles remain contracted, thus keep-

ing his hands closed. Heat also will stimulate

nerves. Now nerve-cells may be stimulated

directly, that is, the stimulus may be applied

to them. Usually, however, it is a nerve that

is irritated first. The nerve conducts the im-

pression, which it has received, to the nerve-

cells; and they, in turn, are stimulated, and

discharge their energy along other nerves to

muscles, glands, or other structures, as the case

may be. There is thus a chain of events follow-

ing the iri’itation of the nerve, and to the com-

pleted process a term of great importance in

nervous physiology is applied, namely, reflex

action.

Fig. 78 will render the meaning of this phrase

more easily understood. In the figure, b is a

nerve-cell. Leading to it is a nerve A coming

from (1) some sensitive surface, say the skin.

Connected with the nerve-cell is another nerve

c, which ])a.s.ses to a mu.scle (2). Suppose some-

thing (a ]irick, sting, &c.) irritates the surface

(1), immediately an impression is transmitted

along the nerve a to the nerve-cell b. Tlie

cell receives the impression, is stimulated

by it, and is thus caused to discharge its
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activity along the nerve c to the muscle (2),

leading the muscle to contract. This is a

simple retlex action, hut there may be many

much more complicated,

in which there may Ije

involved many cells and

nerves, and many K
muscles or blood-vessels Fig. 78.—llefle-X Actiou.

or glands, &c. Tl»c

nerve A leading inwards to the cell is called a

sensory nerve because it conveys the irritation

that has been made on the surface. But sen-

sory is not a good word, because no sensa-

tion or feeling need resvdt. A better word is,

therefore, afferent {ad, to and fero, I carry),

meaning caiTying to the centre. Similarly the

nerve c may be called efferent (e or ex, from,

and fe7-o, 1 carry), carrying J'rom the centre.

Many of the movements and actions of our

daily life are nothing more than complicated

reflex actions. It is to be noted that such

actions may occur without effort of will, and

even without our being conscious of them. For

example, tickle the sole of the foot of a sleeping

man. He withdraws his foot, being at the time

sound asleep and totally unconscious. This is

a reflex act. The tickling has irritated some

nerves of the skin
;
an impression has been

transmitted along nerves upwards to nerve-cells

in the spinal marrow. These nerve-cells, being

stimulated, have discharged their energy along

nerves proceeding to the muscles of tlie man’s

leg, the muscles have responded by contracting,

and the leg has been moved. All this may
have happened without sensation on the man’s

part, the nerve-centres involved in the action

being in the spinal marrow. It is only when
the impression reaches the brain by ti-avelling

up the spinal marrow that sensation or feeling

can arise.

In warm-blooded animals, such as man, a

nervous impression has been calculated to pass

along a nerve at the rate of about 200 feet per

second.

Nerve-energy is the energy or activity al-

ready alluded to as the chief object of the nerve-

cell to create, and the nerve-fibre to conduct.

Nerve- energy is one and the same thing in

whatever part of the body produced. Ideas are
as much the expressions of nerve-energy as the
contraction of a muscle or the activity of a
gland. But how nerve-energy is transformed
into thought, or is the agent in the production
of thought, or what is the kind of intermediate

apparatus it stimulates to produce thought, all

this we do not understand—perhaps never will.
n

Nevertheless, a man whose nerve-energy is

exhausted is as incapable of good intellectual

activity as of good physical labour. Nerve-

energy is produced by nerve-cells, and the nerve-

cells manufacture it, so to speak, from the blood.

In other words, their activity depends on the

blood-su{)ply they receive, and naturall}', not

only on the quantity but also on the quality of

the blood. Now the blood is nourished by the

food taken. Other things being equal, by a proper

quantity of food of the right sort, taken at

proper intervals, the blood will be maintained

in strength and purity, and will, therefore, be

fit nourishment for the nerve-cells, as for other

tissues of the body. It is necessary that this

nourishment should be constantly renewed, be-

cause nerve-energy as well as the other forces of

the body are being continually used up by the

daily work of life. The nerve-cells will produce

increased nerve-enei’gy on the stimulus of a de-

mand, but to meet the demand theymust,in turn,

be supplied with increased nourishment. Now
sujjpose a man worried by business, neglecting

to take his food at regular times, and consum-

ing it hurriedly to return to business again,

he is really using an increased quantity of

nerve-energy, but allowing for the increased

demand a diminished supply. The effects are

naturally nervous exhaustion and nervous irri-

tability, for nerves become more irritable as

they become exhausted. This is all jjlain, and

people can be got easily to recognize it and to

admit it. But there are means of exhausting

nerve-energy other than excess of work and

diminution of noinlshment—other causes not so

willingly acknowledged. Two special causes

ought to be observed, the first of which is the

taking of stimulants to excess, or the constant

use of opium and other similar drugs. The
other form of excess is sexual excess, both of a

legitimate and of an improper sort.

Without doubt, also, if nerve-cells were not

being made use of, if there were no demand
made on them for energy, they would grow

feeble for want of action, degenerate, and finally

die altogether. This has very important bear-

ings on questions of training and education,

which will be best considered in discussing the

structure and functions of the brain.

THE CEREBRO-SPINAL SYSTEM.

It has been said that however complicated a

nervous structure may appear to be it consists

essentially of nerve-cells and nerve-fibres. One
can scarcely believe that the complicated brain



88 THE BRAIN.
[Sec^t. V. A.

and spinal coi’d of man consist only of such

apparently simple elements. On tracing the

development of a nervous system npwai’ds from
the lower to the higher animals, however, one

becomes reconciled to the idea.

Fig. 79 shows the

nervous system of a

crab, consisting of a

and 6, little masses

—

ganglia — of nerve-

cells, and fibres issu-

ing from them.

In Fig. 80, the ner-

vous system of an ant,

there is simply a series

of these little ganglia,

connected by a double chain of fibres, and fibi-es

passing from them. It is found that as one

advances up the scale of animal life the immber
of these ganglia increase

;
they become larger in

size and more closely connected together, until

a continuous cord is formed, a cord consisting

of a combination of cells and fibres, the ganglia

at the head at the same time undergoing special

development. Thus there is at last reached a

stage in the animal kingdom when a continuous

Fig. 79.

Nervous System
of a Crab.

Fig. 80.

Nervous System
of an Ant.

spinal cord is found, and masses of cells and

fibres exist in the head as a brain, brain and

spinal cord forming what is called a cerebro-

spinal system. The brain is simply a series

of ganglia that have undergone special develo|)-

ment. In man the brain has reached its

highest development, some of the ganglia being

greatly enlarged and oveidapping others.

Thus the nervous system of vertebrates, or

animals having a backbone, consists of the

brain, spinal cord, and nerves. The portion

termed the brain proper, or encephalon, is

situated in the cavity of the skull; the spinal

cord lies in the canal formed by the rings of

the bones called vertebrae existing in the back-

bone and united by ligaments. The position

of these parts is seen in Fig. 81.

The Brain.

The brain proper consists of the cecebrum,

or large!' brain, which occupies the whole of the

upper and fi'ont parts of the cavity of the skull,

the cerebellum, or lesser brain, lying beneath

the hinder part of the cerebrum, and the me-

dulla oblongata, or oblong marrow, which may

be regarded as a continuation of the spinal cord

within the cavity of the skull, and as forming

the connection between the brain and cord.

Included also in the brain are certain masses
n

of nervous matter to be afterwards described,

lying towards the floor of the cavity of the

skull, covered over and concealed by the larger

brain, and called basal ganglia.

The cerebrum and cerebellum are almost com-
pletely divided into two lateral halves by a deep

longitudinal fis-

sure, and the sur-

face of the former

is divided by a

considerable num-
ber of ii'iegular

furrows, nearly an

inch deep, into

convolutions. As
the giay matter

of the brain

sj)read out on its

surface is the por-

tion having the

highest functions,

its quantity is

largely increased

by being thus

thrown into con-

volutions.

The Cerebrum
is oval in foiin,

ai’ched alx)ve and

somewhat flat-

tened on its lower

surface, which

rests on the floor

of the skull. Usu-

ally its anterior

or frontal portion

is somewhat nar-

rower than the

hinder portion,

and its greatest

breadth is be-

tween the ears.

The great fissure,

running from be-

fore backwai'ds,

divides it into two

hemispheres, but

these are con-

Fig. 81.—I’osition of Brain and
Spinal Cord.

A , Cerebrum, or lirain proper. B, Cere-

bellum. C, Foi}s Varolii, and below It

the medulla oblongata. D I), Spinal

marrow, showing the origin of the spinal

nerves. E E, Spinous processes of the

vertebrae. F, 7th cervical vertebra.

G, 12th dorsal vertebra. H, 5th lumbar

vertebra. I, Sacrum.

neeted by a large

band of nervous matter, seen in Fig. 84, b,

called the corpus callosum. Each hemis|)here

is divided by anatomists into anterior, middle,

and posterior lobes, corresponding generally to

the .same regions of the skull. The general ap-

pearance of the surface of the cerebrum is seen

in Fig. 82.
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The under surface of the brain (Fig. 83), whicli

rests on the Hoor of the skull, shows the origins

of the important nerves, called the cranial

nerves, the cerebellum, the optic commissure

(2—2) or structure connecting tlie ojjtic nerv^es,

the pons Varolii (pv) or bridgeof nervous mattei

connecting together the two hemispheres of the

cerebellum, and lastly numerous convolutions.

If we divide the brain into two ])ortions by

cutting lengthwise through the great longitu-

dinal fissure, and dissecting a short way towards

either side, we find that each hemisphere covers

over sevend large masses of nervous matter,

which have been called the ganglia at the

base of the brain. These are from before

backwards: (1) two bodies streaked on the sur-

face, and hence called corpora striata, or

striated bodies; (2) two bodies behind and a

little to the outer side of the corpora striata,

supposed by the older anatomists to be con-

nected with vision, and hence called the optic

thalami, or optic masses
;
and (3) four bodies,

two on each side, called corpora quadrige-

mina, or twin-like bodies.

All these parts of the brain are connected

with each other by numerous nerve-fibres. The

fibres from the spinal cord pass upwards in

Fig. 82.—View of Upper Surface of the Brain.

A A, Great longitudinal fissure. B B, Cerebral hemispheres.

the medulla oblongata, tho.se from the hinder
part going chiefly to the cerebellum, whilst

those^ from the front pass chiefly to the cere-

brum. In the cerebrum, cerebellum, and gan-
glia we also find fibres running from one ]>art

to another, as from before backwards and across
n ’

OF THE BEAIN.

so as to unite all the parts of the brain and form

one complete organ.

A side view of the brain is seen in Fig. 84, which

should be studied with the aid of the description.

Fig. 83.—View of the Lower Surface of the Brain, showing the

beginnings of the Cranial Nerves.

A, Anterior lobe. A', Fissure of Sylvius. A", Middle lobe. A'",

Posterior lobe. C, Cerebellum or lesser brain. Jla, Medulha oblon-

gata. PV, Pons Varolii. Tp, The pituitary gland. 1-1, First pair of

nerves, or olfactory nerves. 2-2, Second pair, or optic nerves. 3-3,

Third pair, or common motor nerves to muscles of eyeball. 4-4, Fourth

pair, or iiathetic nerves for one muscle of eyeball. 5-5, Fifth pair,

trifacial or trigeminal, giving sensibility to face, tongue, and teeth,

and motion to muscles of masticiition. 6-6, Sixth pair, or abducent

nerves, to external rectus muscle of eyeball. 7-7, Seventh pair, con-

sisting of two portions—a,/actaf, giving power of motion to muscles

of face, and b, auditory, or nerve of hearing. 8-8, Eighth pair, con-

sisting of three iiortions—o, glossopharyngeal, supplying sensibility

to tongue and back of throat, also p.artially motor; b, pneumogastric,

supplying throat, heart, lungs, and stomach; and e, spinal accessory,

giving motor power to certain muscles of neck. 9-9, Ninth pair, or

hypoglossal, supplying power of motion to tongue and to several

muscles iu neck.

The cerebellum, or lesser brain, lies in the

back part of the skull cavity, and is covered

over in man by tlie hinder lobe of the cere-

brum. It is, as it were, slung on the back of

the cerebro-spinal axis, and consists of two hemi-

spheres with an intermediate portion, or middle

lobe, sometimes called the vermiform process.

The whole surface of the cerebellum is divided

into convolutions by irregulady-shaped furrows

passing crosswise.

The cerebrum, cerebellum, and sjiinal cord

are connected together by thick bands of fibres

called peduncles or crura. Thus, connected

with the cerebellum, there are three pairs of

peduncles, two joining it to the spinal cord

below, two to the cerebrum above, ami two pass-

ing crosswise .and forming the pons Varolii.

The ventricles of the brain are cavities vary-

ing in size which exist in different parts. Thus
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in each half of the cerebrum there is such a

cavity, the lateral ventricle. Between the hemi-

spheres of the brain in front is the fifth ven-

tricle, and further back the third ventricle. A
considerable space exists between the back of the

medulla oblongata and the under surface of the

cerebellum which rests upon it. The space is

called the fourth ventricle (see Fig. 84), and in

its door ai’e many very important nerve-cen-

tres. A small amount of duid exists in health

in these cavities
;
but in some diseases, such as

Fig. 84.—View of a Section of the Brain in the Middle Line. The

inner aspect of the left side is seen.

A, Wane of the great fissure. B, Corpus callosum. C, Optic thala-

mus. I), Pons Varolii, under which is seen the medulla oblongata,

or cranial portion of the spinal cord. E, spinal cord. F, Section of

cerebellum, showing its peculiar leaf-like appearance which has given

it the name of “ tree of life ”. G, Left half of the cerebellum, showing

convolutions, ith V, Fourth ventricle.

“water in the head”, the quantity of duid is

enormously increased.

When an incision is made into the brain it

is seen to be composed of xohite matter inter-

nally, and gray matter externally. The white

matter is more drm and consistent than the

gray matter; indeed, the latter is so soft as to

be readily washed away from the brain soon

after deatli by a jet of water. The gray matter

forms a layer or web over the surface of the

cerebrum and cerebellum, and it also exists in

masses at various points in the dee))er parts, as

for example in the corpus striatum, optic thala-

mus, corpora quadrigernina, pons, medulla, and

cerebellum. The white matter constitutes the

greater portion of the internal jiarts of the

brain. As brain substance is too soft and too

opaque in the natural condition for microsco-

pical examination with high powers, physiolo-

gists have devised methods by which portions

may be hardened so that thin sections may be

cut. These sections are immersed in dilute

n

solutions of such d}'es as carmine or logwood,

with the effect of staining certain parts of the

structure, and thus rendering them visible.

When such sections are properly prepared and

mounted for microscopical examination it is

found that the white matter in the deeper

parts of the brain consists of nerve-fibres bound

together by fine connective tissue. The gray

matter consists of a very fine variety of connec-

tive tissue to which the name neuroglia has

been given, and in this lie embe'dded masses of

nucleated protoplasm called nerve-cells,

often having branching processes, as

already described (p. 85).

The brain and cord are' protected by

three membranes, named also the

mening’es. These are: (1) a strong

outer fibrous membrane named the dura

mater, which closely lines the interior

of the skull and forms a loose sheath in

the spinal canal, (2) an inner thin mem-
brane called the pia mater, which is

closely adapted to the surface of the brain

and spinal cord, and, being crowded

with blood-vessels, carries to them their

blood-supply, and (3) an intermediate

membrane, the arachnoid, which lies

over the pia mater and under the dura

mater. The dura mater may be regarded as the

{U’otective covering of the brain, and the pia

mater as a special membrane on which blood-

vessels divide and subdivide, so as to be of veiy

small size before they penetrate the brain

;

whilst the aracluioid is really a double mem-

brane, one layer being adapted to the dura

mater and the other to the pia mater, the space

between these occasionally containing a small

quantity of fluid. These membranes are some-

times the seat of inflammation.

The brain is very richly supplied with blood.

The main arteries enter the base of the brain,

dividing and subdividing until they become of

very small size
;

whilst the chief veins tend

towards the surface of the hemispheres, where

they enter into great cavities or sinuses, by

which the blood is carried off' to the great veins

of the neck. The s]>ecial feature of the arrange-

ments for the blood-supply of the brain is that

only very sniall vessels ramify in the brain

substance. The gray matter contains a much

denser network of fine vessels than the white

matter.

The average weight of the human brahi is

about 49 oz. for the male and 44 oz. for the

female, the average male brain being thus

about 5 oz. heavier than that of the female.
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In both sexes the weight of the brain increases

rapidly up to the seventh year, then more

slowly to between sixteen and twenty, and

again more slowly to between thirty-one and

forty, at which time it reaches its greatest size

and weirdit. As age advances it diminishes in

weight at the rate of about 1 oz. for each period

of ten years.

Other things being equal, the size and weight

of the brain bear a general relation to the

mental power of the individual. The biains

of many eminent men have been found to be

8 to 14 oz. :ibove the average weight, but these

are notable exceptions. The brains of idiots

are always small; indeed, any weight under

30 oz. seems to be invariably associateil with

idiocy. The human brain is absolutely heavier

than that of any other animal except the whale

and the elephant. The brain of a whale, 75 feet

long, weighed upwards of 5 lbs., whilst that of

an elephant is from 8 to 10 lbs. The average

proportion of the weight of the brain to the

total weight of the body is greater in man than

in most other animals, being about 1 to 36'5

;

but in some small birds, the smallet monkeys,

and in some otheranimals the weightof the brain

to that of the body is even greater than what

it is in man.

The Spinal Cord.

The spinal cord is in direct continuation with

the brain by means of the medulla oblongata,

and passes down the ba,ck, lodged in the canal

formed by the rings of the vertebrae. It is

from fifteen to eighteen inches long, and ter-

minates at the level of the first lumbar verte-

bra, tapering off to a fine thread. It is about

the thickness of the little finger, but is thicker

in the region of the neck where the nerves for

the upper limbs pass off’, and also at the lower

or lumbar end where the nerves for the lower

limbs emerge. Like the brain it is closely in-

vested by a very delicate membrane, the pia

mater, by which blood-vessels are conveyed
to the substance of the cord, having also an
outer tough, fibrous coating—the dura mater.
Between these two are the delicate serous layers

of the arachnoid menibi’ane inclosing a space

between the dura and pia mater. This space
contains a certainjunount of fluid—the cerebro-
spinal fluid, similar to the fluid in the ventri-

cles of the brain. Finally, between the cord
inclosed by its three membranes and the bony
walls of the spinal canal there is a consider-

able amount of fatty tissue, acting as packino-
n ° 1 &

material, embedded in which are some large

blood-vessels. Thus, the cord is supported in the

canal by its membranes; and by means of them

and of the fluid and packing of fatt}' tissue it is

Fig. 84 a.—Bepresentation of Ilunian Spinal Cord—reduced.

C. I to VIII, Cervical spinal nerves. D. I to XII, Dorsal spinal

nerves. Ij. I to V, Lumbar spinal nen’es. S. I to IV, Sacral spinal

nerves. A. In upper right-hand comer cross section of cord at level

of 6th cervical nerve-roots.

protected from shocks and jars. Nerves, the

spinal nerves, pass out from the cord at regular

intervals along each side. There are thirty-one

of these on each side
;
and they receive sheaths

from the delicate membranes of the cord but
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pierce the dura mater. They issue from the

bony caual by apertuj-es, the intervertebral

foramina, left at the sides between the opposing

surfaces of the vertebra?, and, having escaj>ed

from the backbone, they pass backwards and

forwards ramifying in the soft ])artsof the body.

The first pair of nerves comes off between the

skull and atlas, the next pair between atlas and

axis, and so on down the canal. Thus eight

l)airs come off in the region of the neck—the

cervical nerves, twelve pairs are dorsal, five

are lumbar, and five sacral, while the last i?air

comes ort’ behind the coccyx. The upper pairs

come otf at intervals and pass directly outwards

through the openings in the canal for tliern.

The lower pairs, however, to whicli belong the

large nerves for the lower limbs, come off very

near one another at the lower end of the cord

and then pass down the canal in a bundle

called cauda equina, from their resemblance

to tlie tail of a horse, one pair passing outwards

one after the other as they reach their respective

openings. (Refer to Fig. 84 a.)

In its structure the spinal cord resembles

the bi’ain, consisting of gray and white matter,

but the arrangement is difierent. In the braili

the white matter is within and the gray matter

is spread on the surface of the convolutions.

In the spinal cord the gray matter, which is

characterized by large cells with many processes

represented in Fig. 76 (a and e), is gathered m
the centre into two half-moon -shaped masses,

the backs of the masses being connected at the

central part of the cord. The white matter,

consisting mainly of fibres, is outside of and sur-

rounds these gray crescents. In the centre of

the cord, in the midst of the bi’idge of

gray substance that unites the gray

crescents, is a microscopically small

canal, the central canal of the coixl,

which is continuous with the fourth

ventricle of the medulla oblongata.

The cord itself is almost divided into

two lateral halves by a fissure or cleft

which passes backwai’ds from the

middle line in front to within a short

distance from the central canal. A
division is also made behind between

the right and left half of the cord by

a partition of the pia mater that di))S inwards

from the middle line behind, also to a very

short distance from the central canal. Thus

there is formed a division, as it were, between

the right and left side, each side having its own

gray crescent, the horns of which point one for-

wards and the other backwards. The horn point-
n

mg forward is called the anterior horn or

cornu, the other is the posterior horn or cornu.

Now, from these horns there pass off strands

of nervous substance which form the roots of

the spinal nerves. Thus, from the anterior horn

of one side there passes off a strand which issues

from the cord towards the front, and is the an-

terior root of a spinal nerve, from the posterior

horn of the same side a strand passes off behind

to form the posterior root of a spinal nerve.

These two strands, having issued from the cord,

curve round, meet and join one another at the

side, and by their union a spinal nerve of one

side is formed, which then passes out of the

canal by its intervertebral opening. Similarly

from the other side a spinal nerve is formed by

the union of an anterior and a posterior root.

On the posterior root, before it joins the anterior,

is a ganglion, g of Fig. 84 h.

Fig. 84 6 represents the spinal cord cut

across, as it would appear on looking down on

the cut surface of the section. I. is the fissure

in front, II. is the division between right and

left behind, caused by the dipping in of the pia

mater. The shaded portion in the centre repre-

sents the gray crescents with the connecting

bridge, in the middle of which is the centi-al

canal cc
;
ar is the anterior root, pr the posterior

root. The two roots unite to form the sj)inal

nerve sp, and tlie nerve afterwards divides into

two divisions, one going to the back of the

body, and the other going to the front of the

body.

The roots of the spinal nerves map off the

white matter of the cord into columns. Be-

tween the anterior root of each side and the

Fig. 84 Cross Section of the Spinal Cord. Partly diagrammatic.

Magnified. For references see text, and also 92*, where certain

references not requiring notice here are explained.

anterior fi.ssure is the anterior column, AC,

between the two roots at each side is the

lateral column, LC, and between the jio.sterior

root and the posterior fissure is the posterior

column, PC. In the white matter there are no

groups of nerve-cells, but in the gray crescents

are numerous groups of nerve-cells, nc, specially
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in the anterior cornua. These are roughly in-

dicated in the diagram.

The Functions of the Central Nervous

System.

To disentangle the fully-developed human

nervous system, or that of any of the higher

animals, in order to determine the relations

and duties of the various cells and fibres of

which, as we have said, it is built up, would

be an impossible task. The structure is so

delicate, the weaving and interweaving of

fibres are so complex, the orderly disorder of

cells so great that the destruction of the tissue

is the main result of any attempt to unravel it.

Nevertheless various methods of inquiry and

experiment yield a fairly consistent general view

of the relations and functions of the different

strands of fibres and groups of cells though, to

render one’s knowledge full and exact, innu-

merable details remain yet to be discovered.

The study of the development of the ner-

vous system, from the lowest oi’ganisra pos-

sessing any nerve structure at all up to man,

and the gi’adual increase in its complexity

from below upwards, attended, as such increase

of complexity always is, by greater elaboration

of function, throws much light upon the prob-

lem. The study of the development of the

nervous system in one kind of animal has of

recent years yielded much valuable informa-

tion, since it is found that certain strands of

fibres in the spinal cord reach their full de-

velopment sooner than others. The examina-

tion of the spinal cord of an animal in a stage

of its development will show certain fibres

fully formed, others only in process of forma-
tion, and the course of the fully-formed fibres

can therefore be traced through the cord and
distinguished from those of the less fully-

formed fibres. Further, the spinal cord can
be removed from the body of a newly killed

animal, can be hardened by various reagents
so as to stand being cut into slices—sections, as
they are called of extreme tenuity, and stained
by pigments of various hue. All the fibres are
not alike when viewed under the microscope,
but vary in size and in other respects, so that
by cutting a continuous series of sections, stain-
ing them, and mounting them on glass slides in

proper order, groups of fibres can be traced by
their microscopic characters from one section
to another onwards in the cord.

Experiment yields much information. Thus,
if the destruction of a limited area of the cord

is followed by loss of power in certain groups

of muscle.s, the conclusion is obvious that the

fibres in that part of the cord conduct impulses

leading to the movement of these muscles; or

if stimulation, say by an electric current, of a

definite limited i-egion on the surface of the

brain in a living animal always leads to the

action of the same muscle or group of muscles,

the conclusion is obvious that that area of brain

is related to the particular movement. This

conclusion would be strongly confirmed if de-

struction of that particular area were always

followed by the loss of that particular movement

and by no other obvious eft'ect.

Nature, unfortunately, “so careless of the

single life”, is prone to ex2:>eriment by the

agency of disease with far greater frequency

and freedom than the ex})erimental physiolo-

gist or pathologist, and the examination, after

death, of the brain, cord, and nerves of a person

who has died of some nervous disorder, and

the relation of the alterations found in the

diseased structure with the symj^toms observed

during life, have been prolific of information.

By collecting and comjiax'ing all the facts

derived from these various methods of observ-

ation and inquiry, our jxresent knowledge of

the connections and functions of the nervous

system has been built up.

What the nature of that knowledge is an

atterajDt will be made to set forth briefly and

with as little elaboration and detail as possible,

anything beyond a very broad and general view

being impossible in a treatise such as this.

The earliest indication of a nervous structure

is found in that class of animals to which, among
others, the polyjis and medusae belong (Coelen-

terata). The hydroid polyp is tubular in shape,

and consists of an outer and an inner layer

of cells, between which is a middle layer of

modified cells. If any part of the outside of the

animal be touched it responds by moving. This

resjxonse to an external stimulus is not in itself

proof of the existence of a nex’vous structure, for

apparently undifferentiated protojxlasm will so

respond. But microscojjiccil investigation has

shown that certain of the cells of the outer wall

are peculiarly modified on their outer or exjxosed

ends, and that from their inner deejx ends pro-

cesses run in to the middle layer. It is believed

that these peculiar cells are fitted to receive an

impression from contact with an exteimal body,

which im])ression they transmit by the dee])

processes to the middle layer, the result of which

is contraction of the middle layer and the move-

ment of the body.
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Here, then, is the beginning of a nervous

system, one cell placed on the surface so modified

as to be fitted to receive and transmit an exter-

nal impression to another cell, deeply placed,

modified so as to contract on the receipt of the

stimulus, a process of the surface-cell being the

channel of communication.

In the medusie the anatomical structure is

more elaborate. Here there are special cells

on the surface, fitted to receive external impres-

sions, and cells placed deeply, modified into fibres,

fitteil to contract when stimulated, as in the

polyp, but the connection between the two is

less direct. Delicate filaments connect the outer

cell with the deeper fibre. But in the course of

the filaments is a mass of nucleated protoplasm,

a nerve-cell. So that the external impression is

made on a surface-cell, transmitted from it to a

nerve-cell by a fine filament, and then by means

of another filament the impulse is passed on to

the muscle-fibre, resulting in a contraction.

Here the nerve-cell is the intermediary between

the outer perceiving-cell and the deep contract-

ing fibre, and there can be no doubt that the

intermediary nerve-cell plays a more important

part than merely transmitting the impulse

inwards. The filaments connecting the nerve-

cell, on the one side with the surface, on the

otlier side with the deep parts, we may now call

nerve-filaments. Moreover, the nerve-filaments

are so numerous as to form a marked ring of

fibres running in the margin of the bell, and the

cells lie among them, and there cannot be a

doubt that the arrangement is not simply that

of one cell on the surface being connected through

the medium of nerve-filaments and cell with one

muscular fibre deeply placed, but a more com-

plex one by which intercommunicating nerve-

filaments connect nerve-cells with one another.

As a result of this interconimunication it is j)o.s-

sible to have not only definite limited move-

ments of simple muscle-fibres, but complex,

co-ordinated movements, in which numerous

fibres take their appropriate part. For, corres-

ponding to the increased complexity of the

anatomical structure, there is increased com-

plexity of function, the medusa responding to

an external .stimulus, not merely by a single

simple movement, but by complex movements,

for example, of locomotion, or by discharge of

stingitig cells for defence, or by modification of

the three, or by some movement indicating not

merely the fact that a stimulus has been per-

ceived, but even that the position of the stimu-

lated part of the surface has been appreciated.

Now, when in the light of such facts an
n

animal higher in the scale is examined, the

character of the nervous system is more easily

understood. The nerve-cells are found collected

into more well-defined groups and the nerve-

filaments into more well-defined strands. The
groups of cells with the fibres connecting them

together are called ganglia. The strands of

nerve-fibres obviously connect the ganglia with

well-defined areas of the body, certain nerve-

fibres connecting the ganglion with the surface

of the body and others with the deeper parts.

The essence of the functions they perfoi’m is

the same. Some stimulus, applied to the surface,

will cause an impression to be conveyed to some

cells of the ganglion, and then from these cells

an impulse will pass by other fibres to deeper

parts, leading to movement or some other action.

Moreover, one ganglion is visibly connected

with another, so that the imj)ression received

by the cells of one ganglion, which takes note

of stimuli affecting one part of the body and

regulates the actions of that part, may be com-

municated to the ganglion of another part of

the body, leading to co-ordinated action of both

parts.

In animals still higher in the scale of organi-

zation the increase in the development of })aits

and in the complexity of functions necessitates

more numerous ganglia and more numerous

fibres, connecting them with the region of the

body over which each ganglion presides, and

with one another. Thus in the ant (Fig. 80)

there is a regular chain of ganglia and inter-

communicating fibre.s.

Movement, in response to an external stimulus,

has been taken as the illustration of nervous

action, because it is the most obvious one. So

increased variety of possible movements, the

appearance of rhythmical movements, aiid the

adjustment of limited movements for particu-

lar purposes, have been referred to as illus-

trations of increased comjdexity of function

necessitating increased development of nerve-

fibres and cells. But lest the exclusive use of

this illustration should mislead the reader, it is

necessary to say, what is of course obvious, that

the gradual increase in the development of parts

and complexity of functions, observed as one

ascends in the scale of animal life, may be illus-

trated in a multitude of other ways, for in-

stance, in the appearance and development of

digestive organs, of a heart and blood-circulat-

ing apparatus, of secreting glands, of organs for

the removal of waste substances from the body,

such as lungs and kidneys. The functions which

all these parts perform are maintained and regu-
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latecl by nervous action. Just as the action of

a muscular fibre is performed in response to a

stimulus froma nerve-cell, and just asthat nerve-

cell discharges its stimulus down a nerve to the

muscle in response to some impression received

from without, so all the organs referred to are

caused to perform their functions by impressions

from nerve-cells conveyed to them along nerve-

fibres. So also the nerve-cells do not act auto-

matically or spontaneously in controlling the

action of the various organs, but are roused to

action by impressions reaching them from with-

out. The increase in nerve-ganglia, therefoi’e,

and in the nerve-fibres connecting them with

dilferent parts of the body and with one another,

which is observed as one passes from lower to

higher animals, is necessitated by development

in a great variety of ways.

A phrase has been used suggesting that a

ganglion presides over a part of the body,

receiving impressions from it by one set of fibres

and controlling the changes in it by impulses

discharged along other fibres. Tt has also been

mentioned that one ganglion is connected with

others, so that the changes going on in one part

may be related to those going on in another,

that the harmonious working of all the parts

may be maintained. This is specially well seen in

certain animals, such as worms,

where the body of the animal

obviously consists of a series of

segments, arranged longitudin-

ally, each segment in its main

features resembling the others.

Each segment has its own gan-

glion or ganglia and related

nerves. Still further, in animals

of a certain degree of organiza-

tion there is an obvious sym-

metry between one side of the

body and the other, so that the

body can be divided into two
lateral halves markedly resem-

bling one another; and this

symmetry is reproduced in the
nervous system. Instead of

one ganglion presiding over
one segment of the body with
its related nerves, there is a
pair of ganglia side by side,

each with its related nerves,

and each presiding over its

lateral half of the segment, the two beiim
closely connected by fibres passing between.
Fig. 84c illustrates such paired ganglia, in which
the two ganglia are close together, the fibres

PfrI

W

Fir. 84 c.—Nervous
System of the Larva

of Coccinclla.

O, Ganglion in

front of gullet. Ofr.

Frontal ganglion.

Sg, Ganglion below
gullet. G1 to Gil,
Ganglia of chest and
abdomen.

connecting them not being, therefore, obvious,

but in other animals they are widely separated,

and the commissural fibres, as the connecting

strands are called, are quite distinct.

Here we must repeat that however ganglia

are multiplied by the requirements of increas-

ing complexity of structure, and however numer-

ous and large become the nerve strands connect-

ing them together, the type and essence of the

whole structure is that already described. The

Fig. 84 d.

Nervous System of the Frog

01, Olfactory nerves. 0, Eye. Op,
Optic nen^e. Vg, G.asserian ganglion.
Xg, Ganglion of vagus nerve. Spnl,
First spinal nerve. Jir, Nerve to ante-
rior extremity. Sg 1 to 10, Ten ganglia
of sympathetic system. Js, Ischial
nerve.

Nen’ous System of

the Pigeon.

H, Great brain.

Cb, Optic lobes. C,

Small brain. M.o.,

Medulla. Sp, Spinal
neiwes.

type is a nerve-cell with a nerve-fibre carrying

an impression inwards, which impression pro-

vokes some change in the cell, as a result of

which an inqinl.se is discharged outwai’ds by
another nerve-fibre resulting in some change
in muscular fibre, or blood-vessel, or gland,

or other structure. The fibre carrying the

impression inwards is called an afferent or

sensory fibre, and the fibre conveying the im-

jiression outwards, efferent or motor fibre, and
the process is known as a reflex action. Refer

to page 87, where this is more fully exjilained.

We may now add that while an afferent fibre

carries impulses only inwards to the cell, and
the efterent only outwards to the muscle, vessel,

gland, &c., the two fibres may, and indeed very

commonly are, bound up in the same strand or

nerve-trunk. The nerve-trunk in such a case
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contains both motor and sensoiy fibres, conveys

impulses, that is to say, both outwards and in-

wards. This is called a mixed nerve.

Now let us see what stage we have arrived

at in our effort to understand the buikling up
of a nervous system. The simplest conceivable

nerve mechanism is a nerve-cell with an afferent

and efferent fibre. Nerve-cells are grouped

into ganglia, nerve-fibres into strands. As com-

plexity of structure increases, ganglia, and the

nerves connectiucf them and the various oriians

and parts of the body, multiply, but they are

more or less symmetrically arranged, till a

double chain of ganglia with connecting strands

is reached. As complexity goes on increasing,

the ganglia con>e to be more closely placed, till

they and their connecting strands become fused,

so that at last a continuous cord is developed,

nerves radiating from it.

Fig. 84 cZ illustrates the nervous systems of

a frog and a bird. Let the brain be neglected

in each case. In the frog the bilateral arrange-

ment is shown by the groove partially dividing

the spinal coi’d into two lateral halves, while

the segmented arrangement is just indicated

by the regularity with which the nerves come

off from each side. Here, that is to say, the

chain of paired ganglia with their commissural

fibres have become fused into a continuous cord,

the construction of which it would be impossible

to understand but for the previous study of

more elementary forms.

The similarity between these and the spinal

cord of man is too obvious to need comment

(Fig.84e). The bilateral symmetry of the human
body is quite apparent, and if the development

of the human body be studied, its segmented

arrangement becomes quite clear. Thus the

study of comparative anatomy and of develop-

ment would lead one to conclude that the spinal

cord of man and the higher animals consists

essentially of paired ganglia arranged longi-

tudinally, the two ganglia of each pair being

closely bound together and each pair closely

bound with every other by commissural

fibres, each pair presiding over and regu-

lating the changes occurring in its own
segment of the body (the process going on

being of the nature of a reflex action), one

ganglion of each pair looking after its own
lateral half of the segment, the connection

of the ganglion with its lateral half segment

being effected by means of afferent and

efferent fibres, the whole being fused and

bound together into one apparently con-

tinuous structure. And this is the truth,
n

though not the whole truth. The view just

stated receives corroboration from the mere
naked-eye inspection of the human spinal cord.

It is not of uniform thickness throufifhout itsO

Fig. 84e.—Kcpresentatiou of Human Spinal Cord— reduced.

C. I to VIII, Cervical spinal nerves. D. I to XII, Dorsal spinal

nerves. L. I to V, Lumliar spinal nerves. S. I to IV, Sacral spinal

nerves. In up)>er right-hand comer cross section of cord at level of

6th cervical nerve-roots.

length, l)ut is markedly enlarged at the upper

and lower ends. It is at the level of these en-

largements that the nerves come off which supply

the upper and lower limbs, and a microscopical

examination of sections of the cord at these
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levels show groups of nerve-cells particularly

large and numerous. That is to say, to meet

the requirements of the limbs there occurs a

considerable multiplication of ganglia in the

segments of the cord with which they are

connected. Then a cross section of the cord

appears to the naked eye to consist of two

absolutely identical lateral halves, held together

about the middle by a narrow connecting fibrous

bridge.

Leaving, for the time, our consideration of

the cord with this general understanding of the

plan of its structure and of its functions, let us

turn to the brain. Here again light is thrown

on the subject by comparative anatomy and the

anatomy of development. Even in some of the

least-developed organisms there is a marked

diffei'ence in size between the ganglion neai’est

the anterior exti’eiuity or head of the animal

and the succeeding ganglia. Fig. 84 c (p. 95)

shows this, where the first pair of ganglia (g)

are veiy large, and are so connected with the

succeeding pair (s^) as to form a ring. Through

this ring the gullet of the animal passes. This

special development in this region is due to the

necessity of nervous arrangements for the regu-

lation of the means of introducing food into the

body and of special organs, organs of sight, of

hearing, tactile organs, and so on, and in these

animals this ganglion is comparable in many
ways to the brain of man and the higher ani-

mals. The anatomical similarity between this

ganglion in invertebrate animals and the brain

of vertebrates is readily seen when one com-

pares such specially developed ganglia of the

highest invertebrates with the brain of the

lowest vertebrates. Still more obvious becomes

the similarity when one studies the develop-

ment of the human nervous system. For in

a very early stage of human development the

nervous system consists of a straight tube of

nervous matter running down the back ])ortion

of the body, that is, a spinal cord merely; and
in the lowest vertebrate—the lancelet or am-
phioxus—there is no more than this, the an-

terior end of the cord being slightly swollen,

representing the barest rudiment of a brain,

being connected with a rudimentary eye and
olfactory organ. As the development of the

human embryo proceeds, the anterior end of

the spinal tube enlarges into a bladder-like

growth, which by constriction in two places

becomes marked off into three, and these sub-

sequently, by constriction of the first and third,

into five little bladders or vesicles. These are

the rudiments of what become subsequently

developed into the fully foi’med brain by expan-

sion of parts and by growth of new material

and thickenings in their walls (Fig. 85). As

growth goes on the tube is encroached upon

until only a fine canal remains, still traceable

in the fully formed

brain. At first the

nerve tube is quite

sti’aight, but as de-

velopment goes on

it becomes bent,

and the parts of the

brain become folded

upon one another,

certain parts under-

going such rapid

development as to

overlap and cover

other parts, so that

at last the exceed-

ingly complicated

brain is produced,

the relations of the

parts of which it

would be impossible

to determine unless

one were acquainted

with its mode of

development (Fig. 85 a). The brain, that is

to say, is really an outgrowth from the spinal

cord, constructed, to begin with, on the same

type, consisting of ganglia with connecting

fibres and with their respective ingoing or

Fig. 85 a.—Stages in the Development of Cerebral Hemispheres
from Fore-brain.

1,2, 3,4, 6 refer to the brain vesicles. I, II, III, are the parts forming
the three primary vesicles. F, Pons Varolii. M, Medulla oblongata.

afferent and outgoing or efferent nerve tracts.

This extension of the spinal cord is made to

meet, in the first place, the demand for largely

augmented nerve arrangements to supervise

the great elaboration of structure and function

that takes place within the very limited area of
6*

A, the stage of three primary

vesicles. /, Fore-brain; m, mid-

brain; h, hind-brain; pw, primitive

vertebrae; sp.c, spinal canal not yet

fully closed in; I, II, III, the prim-

ary vesicles.

B, the stage of five vesicles. /, Fore-

brain, and t, twixt-brain, from the

first vesicle; m, mid-brain, second

vesicle ; and A, hind - brain, and
a, after-brain, from third. Other

references as in A.
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the head, that elaboration being connected

with the varied and delicate inovenients of the

face, of the jaws and tongue, and with the

development, to a very high state of perfec-

tion, of special organs of sense connected with

sight, hearing, smelling, taste. And indeed the

cranial nerves, with the exception of the optic

and olfactory nerves, are exactly comparable to

the nerves coming from tlie spinal cord, the

primitive type of which we have seen to be an

afferent and efferent fibre connected with a

nerve-cell in a ganglion. The ganglia of the

cranial nerves, however, are not an’anged in the

brain in the same obvious oi'derly series as those

of the spinal nerves, but become scattered and

divided up by the great development of nerve

structure that occurs in the brain.

To complete our physiological view of the

building up of the bi'ain certain other things

must now be taken into account.

The process termed reflex action, which has

been explained (p. 87), is sufficient to account for

the various movements and changes which occur

in the lowest organisms. Certain modified struc-

tures in or on the external wall of the animal

are affected by changes in the medium in which

the animal lives, and impressions are produced

on them which, transmitted through the medium
of nerve-cells, lead to movements of the animal.

Similarly, changes, in one part of the body of

the animal lead by reflex action to changes

in another part, and the close connection of

nerve-ganglia with one another by commissural

fibres ensures the co-operative action of the

body as a whole. This does not imply any

conscious percej)tion on the part of the animal,

either of the stimulus applied to a part of the

body or the change which it evokes. But in

the higher animals this consciousness exists.

Consciousness is undoubtedly a function of nerve

structure, requiring a mechanism of nerve-cells,

however impossible it is to understand how the

activity of nerve-cells becomes transformed into

a mode of consciousness, and it seems certain

that some part of the brain is associated with

consciousness. A blow on the head may deprive

a man of con.sciousness for the time, or some dis-

order of the brain, but still the functions of ani-

mal life go on, and reflex actions occur, showing

that, while the functions of some of the higher

ganglia are in abeyance, the remainder are un-

affected. One might say that the blow or brain

disorder had temporarily reduced the man to

the condition of some of the lower animals.

Here then, in the higher animals and man, is a

new function, provided for by a special develop-

ment in the brain. Now notice carefully what
this implies. If an impression be made on some

part of the body of a conscious animal, that

impression would affect an afferent nerve and

would ])ass, in the first place, to its connected

ganglion, let us say in the spinal cord. If no

interference occurred, it would excite a change

in the ganglion in the cord, as the result of

which an impulse would be discharged from

the ganglion down an efferent nerve, and some

movement or other change would result. But

the animal is conscious of the impression,

and the nerve-centres for consciousness are

situated in the brain. This implies that the

impression, besides reaching its proper ganglion

in the cord, and setting agoing there the changes

referred to, must have ti'avelled up the cord

along afferent fibres and reached a higher centre

—the centre for consciousness in the brain. In

the spinal cord of the higher animals and man,

then, besides groups of nerve-cells constituting

ganglia, and their commissural fibres, with the

afferent and efferent nerves of each ganglia,

there must be afferent tracts passing upwards

to other ganglia in the brain, and these must

be related somehow to the afferent nerves pass-

ing to the cord and the ganglia of the cord to

which they pass.

Let us go a step further. We have said that

reflex action is sufficient to account for the

movements made bjq and changes occurring in,

the bodies of lower organisms. If such organ-

isms were subject to no extenial impulses what-

ever, it is safe to assume they would remain

motionless. But in more highly-developed ani-

mals changes are initiated by the animal itself,

apart from any external impression, as well

as in consequence of such extei’iial impressions.

The animal, that is to say, is endowed with

volition, or will, in a more or less developed

form. This new capacity also requires a ner-

vous mechanism which is situated in the brain,

and by destruction or removal of a certain

portion of the brain, this capacity is lost, and

the animal is reduced to the condition of a

lower organism, requiring an external stimulus

to set reflex action in operation and produce

movement. For instance, if a frog be deprived

of its cerebral hemispheres, “ unless distm-bed

by any form of peripheral stimulus, it will sit

for ever quiet in the same spot, and become

converted into a mummy. All spontaneous

action is annihilated. Its past experience has

been blotted out, and it exhibits no fear in

circumstances which otherwise would cause it

to retire or flee from danger. . . . Surrounded
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by plenty it will die of starvation ;
but, unlike

Tantalus, it lias no psychical sutt'enng, no

desire, and no will to supply its physical wants’'

(Ferrier). Now the meaning of this is, that in

such more highly-organized animals, certain

centres exist in the brain which have the jiower

of initiating impulses leading to movement.

This implies that from these centres there

proceed efferent nerve-tibres which, passing

through the brain, descend the spinal cord, and

issue thence along efferent nerves to the muscles

which are then excited to movement. It can

be shown that these fibres descending from the

brain are in some sort of communication with

the ganglionic cells of the spinal cord, through

which cells, indeed, the movements are effected.

Thus the spinal cord consists of nerve ganglia

united by commissural fibres. Each ganglion

presides over a limited part of the body, receiv-

ing impressions from that part by afferent

nerves, and exciting changes in that part by

discharging impulses down efferent nerves, in

response to the excitation brought by the afler-

ent nerve. But in communication with the

aft'erent nerve are other afferent fibres, which

pass up the cord and carry the impression to

centres in the brain, so that a consciousness of

the impression arises. Also in communication

with tlie ganglia are efferent fibres descending

from centres in the brain, associated with voli-

tion. Thus, fx'om the spinal cord ganglia, motor

impulses may issue, either in consequence of

an impression brought by an afferent nerve

—

that is reflexly—or in consequence of an im-

pulse descending from the brain, as the result

of an effort of will, initiated, that is to say, by
the animal itself. Finally, to complete our

general view, the higher animals are endowed
with more or less intelligence, which in man
reaches its highest development, including the

faculty of memoi’y, judgment, reason, ima-
gination. These all require some nervous
mechanism, and, humanly speaking, are insep-

arable from the activity of nervous structure,

of nerve-cells. Only in a very rough way can
the region of the brain, which is the seat of

these operations, be indicated. Just as we have
seen that in lower organisms the manifestation
of higher functions is associated with increased

complexity of structure, with increase in nerve-

ganglia and their connected fibres, so are the
beginnings of these higher mental operations

associated with increased development of brain
structure. The gradual evolution of these higher
functions to more complete manifestation, as one
passes from one animal to another higher in the

scale, is accompanied by increase in brain struc-

ture and complexity. Upon the degree of de-

velopment of the cerebral hemispheres depends

the intellectual condition of the animal through-

out the whole animal kingdom.

Let us now summarize the knowledge we

have acquired of the functions of the central

nervous system in man and the higher animals.

The spinal cord consists of a series of masses

of ganglionic nerve-cells, disposed longitudinally

and showing a bilateral arrangement. The

masses are so close together as to be more or

less fused, and are, besides, intimately connected

with one another by communicating fibres. One

or more ganglia presides over the functions of

a part of its own lateral half of the body. With

their own part the ganglia are connected, by

afferent fibres carrying impulses to the ganglia

from that part, and by means of efferent fibres

impulses are discharged from the ganglia to that

part which regulate the changes in muscle,

vessels, glands, &c., in the part, the ganglia

being by this means reflexly excited to action.

By the commissural fibres impulses conveyed

by afferent fibres to one ganglion may extend

to other ganglia, and lead to changes affecting

other and more distant parts. The spinal coi'd,

further, contains fibres which carry afferent

impulses upwards to the brain, and these are

in some sort of communication with the afferent

nerves of the ganglion, so that the afferent

impulse, besides rousing a reflex action, may
reach the brain and become a conscious percep-

tion, may give rise to some kind of sensation.

The cord also contains fibres which descend

from centres in the brain, conveying efferent

impulses to the ganglia, which excite them,

and thus changes are brought about initiated

by cells in the brain, not involving a reflex act.

The brain is partly a development of the

same system that exists in the cord, having

ganglionic masses with related afferent and
efferent nerves, specially connected with the head

and face and organs of speech. In it are devel-

oped, besides, ganglia related to the special

senses of vision, hearing, taste, and smell. There

also are developed the nervous mechanisms

associated with feeling, thinking, willing, &c.,

and certain portions of its structure are more or

less directly connected, by strands of fibres, with

the afferent and efferent parts of the coi’d. By
means of these strands the bi’ain becomes a

controlling influence to the reflex centres in the

cord, consciously perceiving an afferent impulse

which otherwise would only unconsciously

excite a reflex act, and consciously initiating
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rnov^emeuts and other changes in the body,
through the medium of the centres in the cord,

which otherwise could only be called into

action by a reflex stimulus.

Functions of the Spinal Cord and
Spinal Nerves.

From what has been already said, we under-

stand that the spinal cord consists of (1) a series

of ganglionic masses of nerve-cells, each regulat-

ing by reflex action through their related

afferent or sensory and efferent or motor nerve-

fibres, the actions going on in a part of the

body, and (2) of strands of nerve-fibres convey-

ing sensory impulses up to the brain, and motor

impulses down from the brain. A few more

details of these functions will now be given.

First as to the spinal nerves.

Functions of Spinal Nerves.—Each spinal

nerve arises by two roots (see diagram. Fig.

85 b). If one anterior I’oot of one side be cut,

there is loss of the power of movement in the

parts supplied by the nerve, and changes in the

blood-vessels and glands of the part
;

tliat is to

say, by the anterior root impulses issue from

tlie cord regulating the contraction of muscles,

and controlling the blood-vessels and glands. In

other words the anterior root is motor. If a

posterior root be divided there is loss of .sen.sa-

tion in the part supplied by the nerve, and no

disturbance of movement. Stimulation of the

upper end of the divided anterior root produces

no result, stimulation of the lower end causes

muscular movements. Stimulation of the upper

end of the divided posterior root elicits indica-

tions of pain, while stimulation of the lower

end produces no obvious effect. The spinal

nerve is, therefore, a mixed nerve, containing

both afferent or sensory and efferent or motor

fibres. Along the afferent fibres impulses pass

to the cord, entering its posterior portion, so

reaching the ganglion cells, which, thus excited,

discharge impulses by the fibres of the anterior

root, at the front of the cord, down the nerve

to muscles, vessels, and glands. Any injury of

the anterior root which separates it from the

cord is followed by degeneration—wasting and

decay—of the motor fibres of the mixed spinal

nerve below the seat of injury. So the course

of these fibres can be traced to their ultimate

terminations and distinguished from the course

of the sensory fibres of the mixed nerve, which

remain unaffected. This is because

the fibres have been separated from

their nerve-cells in the cord, which,

therefore, besides their other func-

tions, preside over the nutrition of

the nerve-fibres of the anterior root.

These nerve -cells are those of the

anterior horn of the same side. Dis-

ease destroying these cells is followed

by degeneration of the fibres of the

anterior root issuing from them, and

j)aralysis of the muscles supplied by

them. On the posterior root is a

ganglion {g, Fig. 85b); division of

the root outside of the ganglion is

followed by degeneration of the

nerve -fibres beyond and through-

out the whole course of the mixed

spinal nerve, fibres of the mixed nerve derived

from the anterior root remaining unaffected.

Division of the posterior root between the

ganglion and the cord is followed by degenera-

tion of the part left connected wdth the cord,

and the degeneration may in time be traced

right up the whole length of the cord in its

jjosterior portion, while the part of the root

left connected with the ganglion, and all beyond

the ganglion, remain unaffected. The nutrition

of the fibres of the posterior root is, therefore,

presided over by the cells of the ganglion of

the posterior root.

Functions of the Spinal Cord.—Sensory or

afferent impulses enter the cord by the posterior

root. These impulses find their way to the

cells of the anterior cornu of the same side,

though no direct anatomical continuity has

been traced between the fibres of the ])osterior

root and the cells. The cells thus stimulated

discharge impulses along the efferent fibres of

the anterior root, which reaching muscles, &c,

lead to movement. This is the reflex mechanism

Fig. 85 b.—Cross Section of the Spinal Cord. Partly diagrammatic.

Magnified.

I, Anterior median fissure. II, Posterior median fissure, cc, Central canal.

AC, Anterior column (white matter). LC, Lateral column. PC, Posterior

column, consisting of E, internal, and D, external position. NC, Nerve-cells

of anterior cornu. A, Direct pyramidal tract. B, Crossed pyramidal tract.

C, Direct cerebellar tract, ar. Anterior root of spinal nerve, pr. Posterior

root, ff. Ganglion on posterior root, sp. Mixed nerve formed by the two roots

dividing into an anterior and posterior divisions to supply front and back of

body.
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of the cord. Tlie cells of the anterior horn give

otf numerous processes which branch, and are

lost in the fine meshwork of the cord, but there

is always one process of the cell which issues

from the horn, and becomes the central or axis

cylinder of a nerve- fibre of the anterior root,

so that a motor nerve-fibre which reaches a

muscle, and conveys to it a stimulus leading to

contraction, is a direct continuation of a process

of a nei’ve-cell in the anterior horn of the same

side of the spinal cord.

As to the portions of the cord in which im-

pulses are conducted doxvnxoards from the brain,

and xipwards to the brain, to put it broadly,

motor impulses descend from the brain in the

anterior and lateral columns of white matter,

the white matter consisting of nerve - fibres

running longitudinally in the cord, while sen-

sory impulses pass upwards in the postei’ior

columns. In the figure the shaded parts (a)

bounding the anterior median fissure and the

shaded part (b) in the lateral column are the

tracts down which motor impulses descend from

the brain, while the shaded parts (e) bounding

the posterior median fissure, and the unshaded

portions (d) on both sides between the fissure

and the posterior roots, are the tracts up which

sensory impulses pass to the brain, leading to

sensation. If the anterior portion of the coi’d

be cut through on one side, the parts below the

section on the same side are paralysed as

regards motion, though sensation is not dis-

turbed
;
while if the cut involved the whole

anterior portion of the cord the body would be

paralysed on both sides below the level of the

section. To put' it in another way, motor im-

pulses from the brain to the one side of the

body, with certain exceptions that need not be

further noticed, pass down the antero-lateral

columns of the cord on the side to which they

are distributed. As. to the tracts of sensory

conduction the facts are not so clear. If a pos-

terior root (that is a tract by which sensoi’y

impulses enter to pass up the cord) be divided

inside the ganglion of the posterior root, the

part of the root connected with the cord de-

generates, and the degeneration can be traced

in the posterior columns right up the cord to

the medulla, where it ceases, and always on
the same side of the cord, never crossing to

the opposite side. This would lead to the

opinion that sensory impressions coming from
one side of the body passed up the posterior

column of the same side of the cord. On the

other hand, cases of disease involving the pos-

terior portion of half of the cord have been
n

IN THE SPINAL CORD.

numerous in which sensation was diminished

on the opposite side of the body. Thus injury

or disease limited to one half of the cord, but

involving both anterior and posterior portions,

produces loss of motion on the same side of

the body, and loss or at least diminution of

sensation on the opposite side. This fact

suggests that sensory impulses, entering the

cord from one side of the body, soon after

entrance cross and ascend to the brain on the

opposite side. It may be noted that there

are different sensations coming from the skin,

sensations of touch merely, or of pressure, or of

heat and cold, or of pain, and that from muscles

there is a sensation of resistance, which is called

the muscle sense. Certain facts seem to indi-

cate that these various sensations pass upwards

in the cord to the brain along different nerve-

fibres running in the posterior columns, so that

disease affecting limited areas of the spinal cord

may destroy the conducting paths for one sen-

sation, leaving the other tracts intact. For

example, limited disease might destroy the con-

ducting paths for sensations of pain, leaving

intact the tracts along which sensations of

touch, pressure, temperature, and muscular re-

sistance pass. In such a case a pin thrust

deeply into the skin would not give rise to a

sensatioii of pain, but merely to one of contfict.

Connections Between the Brain and
Spinal Cord.

It will be useful here to note how the brain

and spinal cord are connected. In the general

view of the functions of the nervous system as

a whole, it has been explained that before one

can become conscious of an impression reaching

the spinal cord, it must pass up the cord to a

centre for consciousness in the brain, and that

the impulse to voluntary movements begins in

centres in the brain, and travels downwards to

lower centres in the cord, through which the

movement is ultimately effected. What is

known about the pathways of sensoiy impulses

up the cord to the brain, and of motor impulses

down the cord from the brain? The spinal

portion of the pathway has been noted above,

we must now note the brain portion, and first

the pathway of motor impulses, for these have

been most clearly determined. In 1870 two

German physiologists, Fritsch and Hitzig, dis-

covered that the stimulation, by a galvanic

current, of certain areas on the sui’face of the

cerebral hemispheres gave rise to certain definite

muscular movements. Since then a great many
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otlier observei-s, abroad and in this country,

notably l)r. Ferrier of London, liave rej)eated

and extended these experiments. The results

have been corroborated by the effects of disease,

and a summary of the accepted facts will now
be given.

Fig. 85c is a diagrammatic view of the left

side of the brain of the monkey. A well-

Fig. 85 c.—Left side of Braiu of moukey showing motor areas. See
text.

marked fissure, the fissure of Rolando, dips

deeply into the brain substance, running down-
wards from the middle line above. Stimulation

of small areas in the convolution in front of this

fissure, and in the one behind, produce certain

definite movements, and the diagram itself in-

dicates the parts that are moved. Destruction

of these areas leads to loss of power of volun-

tary movement of the specified parts, and from

the destroyed area degeneration can be traced

downwards through the brain and into the cord.

That is to say, it is in the cells of these areas

that impulses arise, when the person wills to

perform the particular movement, and the im-

Fig. 86 cf.—Middle internal aspect of Bruin of moukey showing

areas of localized function.

pulse thus originated passes by efferent, i.e.

motor fibres, through the brain and medulla

oblongata to the spinal cord, down which it

pa.sses to reach the cells of the anterior cornu,

from which efferent fibres proceed to the par-

ticular muscles to be moved. By means of the

degeneration, which follows when any area has

been destroyed, the pathway of the motor fibres

proceeding from the area can be traced. Ehg.

85d shows the median aspect of the left henii-

! sphere when it has been separated from the

right by a cut in the middle line from front to

back, and it illustrates the fact that the motor
areas, as they are called, are not limited to the

outer side of the hemisphere, but are found also

in the middle surface, the part next to the great

longitudinal fissure (see p. 89). Now when the

experiments are conducted on the left side of

the brain, the movements occur on the right

side of the body
;
when the rigl{t side of the

brain is stimulated the movements occur on the

left side of the body. When the explanation of

this is sought, it is found that the motor fibres

from the left side of the cerebral surface, after

passing through the brain, .reach the upper part

of the spinal cord—the medulla oblongata—
and there cross to the oj)posite side of the cord.

The left side of the brain thus sends motor im-

pulses to the right side of the body, and the

right side of the brain to the left side of the

body. Destruction of these areas, as has already

been stated, causes loss of power of voluntary

movement in the particular parts of the body

they control, but, because of this crossing of

fibres, destruction of the surface of the left side

of the brain will cause paralysis on the right side

of the body. These discoveries have been of in-

finite value in the treatment of disease. For,

owing to them, it is now frequently possible to

determine, in certain cases of paralysis of par-

ticular parts of the body or of convulsive move-

ments of particular muscles, the exact site in the

brain of the disturbing cause, and surgeons have

thus been enabled to open into the part of the

brain indicated and successfully remove the

growth, splinter of bone, or collection of matter

causing the disturbance.

From these motor areas the efferent fibres

pass towards the base of the brain through the

corpus striatum, thence through the crura

cerebri and pons Varolii to the medulla ob-

longata. (These parts are described on p. 89.)

When these fibres reach the medulla they form

a well-marked strand, called the pyramidal

tract. From each side of the brain there is a

pyramidal tract. In the lower part of the me-

dulla the tracts from each side cross one an-

other, interlacing as they do so, so that the

j)yramidal tract from the right side of the brain

crosses to the left side of the cord, and vice versa.

This crossing is called the decussation of the

pyramids. After crossing, the fibres pass down

in the lateral column of the cord, forming the

column of the crossed pyramidal tract (b of Fig.

85 6), Subsequently these fibi-es become con-

nected with the cells of the anterior horn of the
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gray matter of the cord, and then from these cells

other fibres pass off to the muscles. Thus when

one wills to move the right leg, an impulse starts

in an area on the surface of the left side of the

brain, passes through the brain to the base,

reaches the medulla, crosses there to tlie right

side of the cord, down which it i)asses along

fibres of the lateral column, till it reaches the

lumbar enlargement of the cord. There it enters

nerve-cells of the right anterior cornu of the

gray matter, which it excites. In consequence,

the cells discharge energy along fibres of the

anterior root, down the nerves passing to the

muscles of the right leg, which thereupon con-

tract, and the leg is moved. All the fibres of

the pyramidal tract do not pass from one side

to the other in the medulla
;
a few fibres pass

down the cord on the same side, but ultimately

cross in the cord. These fibres form a strand in

the cord called the uncrossed or direct pyra-

midal tract, A in Fig. 85 h. It is not so easy to

trace the course of sensory impulses up the cord

to the brain. But it is known that such im-

pulses pass up to the medulla, where they may
reach nerve-cells, from wdiich by other affei’ent

fibres they may pass to the cerebellum or

through the pons and crura to the cerebral

hemispheres. In some part of their course sen-

sory impressions cross like motor impulses from

one side to another. Experiments have been

directed to discover where the centres for the

perception of sensations are situated in the

brain, and the I’esults are indicated in the dia-

grams (Figs. 85 c, 85 <i). It is sufficient to

say that though the areas in the brain for the

conscious perception of sensory impulses have

not been so accurately defined as the motor
areas, the evidence is conclusive that definite

groups of nerve-cells in the cerebrum are set

apart for receiving all the varieties of sensa-

tions, and that if any of these areas be destroyed

the power of perceiving the particular sensation

is lost.

From the facts which have been explained it

will be understood what is meant by the phrase
localization of function in brain and spinal

cord. The brain and spinal cord do not act as

a whole in the multitudinous variety of nerve
operations. One part of the brain or spinal

cord—one group of nerve-cells—is set apart for

one duty, another group for another duty, so

that a particular function is limited to a par-

ticular group or groups of nerve-cells— the
function is localized.

It now only remains to note briefiy the func-
tions of the various parts of the brain.

n

Functions of the Various Parts of

the Brain.

The Functions of the cerebral hemi-
spheres have been already indicated. They

are associated with mental phenomena—feeling,

thinking, and willing, and with all conscious

states. They are the seat of intelligence. An
animal dejjrived of the cerebral hemispheres is

only a very complicated mechanism, but a

mechanism incapable of starting itself, though,

when stimulated by some impulse from without,

capable of as great a variety of complex and co-

ordinated movements as an animal endowed

with intelligence. But it is nevertheless only

an elaborate mechanism, without consciousness,

and incapable of spontaneous action. From
the cerebral hemispheres originate all voluntary

movements, through the cells of the motor

areas, and only when sensory impulses reach

them do these impulses rise into consciousness.

The corpora striata are concerned in the

transmission downwards of motor influences,

that is, nervous impulses which excite muscular

contraction. Injuiy or disease causes paralysis

of motion on the opposite side of the body, the

motor fibres crossing in the medulla. Motor

impulses do not originate in the corpora striata,

but these organs receive the impulse from the

higher centres in the cerebrum and transmit it

downwards. Again, they may be concerned in

reflex movements without consciousness. Thus

a nervous impression, starting from the eyes,

reaching the corpora quadrigemina is probably

tx'ansmitted forwards to the corpora striata, and

thence passes downwards to excite muscular

contractions.

The optie thalami are sensory centres re-

ceiving impressions, probably those of touch,

and transmitting them upwards to the cerebral

hemispheres, where they may arouse conscious-

ness. Injury or disease of these organs on one

side causes loss of sensibility, or disordered sen-

sibility, on the opposite side of the body, as the

majority of sensory fibres cross from one side to

the other in some part of their course. Just

as the corpora quadrigemina are the recipients

of visual impressions which may result in such

complex muscular movements, as those of walk-

ing without consciousness, so the optic thalami

perfoi'm the same functions in relation to im-

pressions of touch.

The corpora quadrigemina are connected

with the sense of vision and with the move-
ments of the pupil. Disease or injury causes
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dilatation of the pupil and blindness. The
coi’pora also receive visual impressions which

may be transmitted upwards to the cerebral

hemispheres, resulting in a sensation of light

;

or they may cause co-ordinated or regulated

movements without sensation. Thus visual

impressions may cause well-regulated move-

ments without the person being actually con-

scious of what he sees, as happens in somnam-
bulism.

The pons Varolii contains motor and sen-

sory fibres passing downwards and upwards,

and, in addition, it contains centres of gray

matter which are connected with the roots of

some of the cranial nerves (Fig. 83, p. 89). Irri-

tation of the pons causes very severe convulsive

spasms. The pons also contains, as already

stated, transverse fibres connecting one half of

the cerebellum with the other half, thus secur-

ing co-operation between the two portions, but

the exact way in which this is done is unknown.

The cerebpal peduncles or crura, seen im-

mediately in front of the pons in Fig. 83, contain

both sensory and motor fibres. The sensory

are in the back part of the peduncles, and pass

upwards to the corpora quadrigemina, optic

thalarni, and posterior lobes of the cerebrum,

whilst the motor fibres pass downwards from

the corpora striata in the fore part of the pe-

duncles. Injury to one peduncle sometimes

causes an animal to move to the side opposite

the injury, so as to describe a circle, somewhat

in the manner of a horse in a circus.

The cerebellum is the regulator or co-ordi-

nator of muscular movements. The mechanism

by which it does so has not yet been satisfac-

torily explained. It receives nervous impres-

sions connected with sight from the corpora

quadrigemina, connected with touch by nerve-

fibres coming from the skin and passing u]) the

back part of the spinal cord, and akso impres-

sions associated with the sense of equilibrium

by the nerve of hearing from the semicircular

canals in the ear. (See Ear.) Disease of the

cerebellum in the human being is rare, but

when it does exist there is usually blindness, a

dilated pupil, giddiness, a tendency to move

backwards, and a staggering irregular gait.

There is no loss of consciousness or other dis-

turbance of the mental functions.

The medulla oblongata, connecting the

spinal cord with the brain, may be regarded as

a great nervous tract for transmitting sensory

and motor impressions, and also as the seat of

a number of centres for reflex actions of the

highest impor tance to life. Motor transmission.

that is, the transmission of nervous influences

from above that result in contractions of muscles

in some part of the body, occurs chiefly at the

fore part of the medulla. Here also many of

the motor fibres cross from one side to the other,

as already explained (p. 94*). Through the

medulla sensory impressions also pass, that is,

impressions from below upwards, from the

surface of the body to the brain, resulting in

sensation or feeling; but their route is not

accurately known.

The medulla is remarkable for being the seat

of a number of reflex centres connected with

the movements of the heart, the movements of

respiration, the influence of the nervous system

on the blood-vessels, the movements of swallow-

ing, and the secretion of saliva. In addition, it

is at least partly the origin of many of the im-

portant ci'anial nerves (p. 89). Consequently,

injury to this part of the nervous system is

quickly fatal, and in nervous diseases, or to-

wards the close of life, when the power of swal-

lowing is lost, we may infer that the medulla

has become attected.

Localization of Function. These modern

views of the localization of function in small

areas of nervous substance are fitted to rouse

"rave reflections. We know that it is true ofO
a muscle, that moderate and regular exercise

of it conduces to its increased development

and power. It is by constant exercise that the

arms of those accustomed to manual labour

are so strong and well formed. Further, we

know that want of use causes a muscle to

waste. An arm put up in splints for six

weeks for fracture is mucli thinner than its

neighbour at the end of that time, just because

of its enforced idleness. Proper use increases

strength, want of use weakens. There is no

manner of doubt that these rules apply to the

nervous .system. Everybody knows that a man

who regularly studies music, becomes by and

bv more or less of an adept at his art
;
every-

body knows that the man who fitfully studies

anything shows evident signs of bis neglect.

Now the application of these rules to what has

been said about special centres in the brain,

means that the systematic use of any faculty

of the mind develops and strengthens the

nerve-centre that presides over that faculty,

and that disuse means w'aste of the nerve-

centres. Thus, to put it broadly, a man may

be supposed to be born with a brain, that

may be thought of as a series of nerve-

centres
;
these various centres have the capacity

of being trained to discharge certain duties;
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if tlie training be given, the centre.s will be

developed, and the man will be able to perform

the duty; if the centres be not trained they

will degenerate and decay, and the man will

be unable to perform the duty. People excuse

themselves for defects of education, or other

defects, by saying, “ I have no head for this”,

“ I have no faculty for that”. This translated

into stricter language would be, “I neglected

to develop the cai>acity I once possessed, and

it, consequently, has gone to waste”.

The time for developing nerve-centres, for

training or educating them, is naturally during

the period when growth is possible, that is, in

youth.

For if the nerve-centres ai-e not exercised

during the growing period, their development

will not take ])lace
;
and when the growing

period is passed the risk of development being

impossible is great.

A w'ord of caution is necessary. While what

has been said is an argument for an all-round

training, a training of eye and ear, tongue and

hand—training of every muscle of the body as

well as of every faculty of the mind, it must not

be taken to sanction overburdening and over-

strainiim of nerve-centres. The runner training

for a race does not begin at once to go at full

speed for his full dist.ance. He takes short dis-

tances at first and leisurely to accustom his

muscles to their woi-k, and he gradually goes

further and faster, always avoiding exhaustion.

So the training from the youth up should be

prudent and regulated with a watchful care

against over-work. For over-exertion and over-

stimulation are as ruinous as neglect.

Phrenology. The view that certain little

areas of brain substance are connected with

certain functions is not to be confounded with

])hrenology, which maps out on the outside of

the skull certain regions said to be devoted to

certain emotions, &c., the prominence of the

regions indicating the amount of development
of the faculty, emotion, &c. The brain exhibits

no such divisions as phrenology creates, still less

can any jn-ominence or depression on the out-

side of the head indicate, through scalp and
bones, the shape of that part of the brain Avith-

in. The phrenological theory was first pro-

pounded by Gall and Spurzheim in the begin-

ning of the pi’esent century.

The Cranial or Cerebral Nerves.

There is a set of nerves, called the cranial or

cerel.iral nerves, which pass from the brain
n

through different openings in the skull, and

are distributed over the head and face as Avell

as to some parts of the trunk and certain of the

internal organs. I’lie nerves come off in pairs,

one from corresponding ])arts of each side of

the brain. Fig. 83, wdiich represents the base

of the brain, shows the ])laces where these

nerves issue from the brain substance. Refer-

ence should be made to that figure and to the

description which accomj)anies it.

1. The first pair is tlie olfactory. They are

bundles of very delicate nerve-filaments wdiich

come off from the olfactory bulbs wdiich lie

under the front lobe of the cerebrum. 'I’hey

pass down into the nasal cavity through the

ethmoid bone. They are nerves of the special

sense of smell. (See Sect. XIL, Smell.)

2. The second pair of nerves is devoted to

the sense of sight. They are the optic nerves,

and pass forw^ard into the cavity of the orbits

to reach the eyeballs. (See Sect. XIL, Sight.)

3. The third pair is motor nerves, also jiass-

ing into the orbits to supply the muscles of the

eyeball. They are the nerves of motion for the

muscles that turn the eye upwards, downnvards,

and inw’ards, and for the muscle that lifts the

upper eyelid. They also supply the iris, that

is, the circular curtain of tlie eye, by whose

contractions the pupil of the eye is made larger

or smaller. They leave unsupplied the muscle

that turns the eye outwards, and another that

turns it upw^ards and inwards. Thus, svqipose

this third nerve to be paralysed, the eye could

not be turned upwards, or dow'iiw-ards, or in-

w^ards, but would be wholly under the influence

of the two muscles already mentioned as inde-

pendent of the third nerve. The eye would

thus, by these tw'o muscles, lie kept drawn
downwards and outwaards. The upi>er eyelid

w'ould also be paralysed, and would droop over

the eyeball and could not be lifted, while the

pupil would be very large ami immovable. It

is obvious, therefore, that one eye would squint

very much, and there would be double vision,

twm objects would be seen for one, owdng to the

want of united action between the two eyes.

4. The fourth pair of nerves is called the

pathetic pair, because the nerves supply that

one of the muscles, omitted by tlie third jiair,

whose contraction gives the upward turn to the

eyes which we call call pathetic.

T). Each one of this pair of nerves is in three

divisions, and proceeds mainly to the face. It

is therefore called trifacial. They are mixed
nerves, partly sensory and partly motor. The
first division, how^ever, is purely sensory, and

7



98* SYMPATHETIC NERVES.
[Sect. V. A.

passes into the eyeball, on which it confei’s

sensibility. The second division is also purely

sensory, and gives sensation to the nose, and
gums, and cheeks. The third division is partly

sensory and partly motor. Its sensory branches
confer sensibility for taste on the front two-

thirds of the tongue, and ordinary sensation on

the inner side of the cheeks and on the teeth,

and also the scalp in front of the ear. Its

motor bi’anches suj)ply the muscles of mastica-

tion (p. TO). Thus, j)aralysis of the fifth pair

of nerves would destroy the sensibility of the

eyeball, and would, moreover, cause ulceration

and inflammation to ap])ear in it, would destroy

to some extent the sense of smell and the sense

of taste, would abolish sensation from the skin

of the face, and wonld cause paralysis of the

muscles of mastication, so that the niovements

of chewing would not be performed. If par-

alysis occurred to the nerve of one side only,

that side of the face and tongue would be de-

prived of feeling, and the muscles of that side

of the jaw being palsied the jaw would be

wholly under the control of the opposite side,

and would be pulled to the other side, so that

the upper and lower teeth would not correspond.

(). The sixth pair is called the abducent or

abducting pair of nerves, because they are

motor nerves and supply the muscle that ab-

ducts or tiirns the eye outwards. This muscle

was omitted by the third pair. Paralysis of

the nerve leaves the eveball under the influence
«/

of the opposite muscle, namely, that which turns

it inward, so that the eye has an inward squint.

7. In each of the seventh pair of nerves

there are two portions: the one called portio

mollis (soft ])ortion) is sensory, and is the

auditory nerve— the nerve of hearing’ (see

Sect. XII., Hearing); the other, called portio

dura (hard portion) or facial nerve, is motor,

and sujiplies the muscles of expression. Thus

paralysis of the auditory portion would produce

deafness; jiaralysis of the facial would produce

palsy of the muscles of the face. The result of

facial palsy is that the affected side is smooth,

unwrinkled, and motionless; the eyelids, being

also j)alsied, are wide open and cannot be clo.sed;

and the face is wholly under the control of the

muscles of the oj)posite side, which, having it

all their own way, drag towards that side, so

that the mouth is pulled away round. Refer

to Facial Palsy, p. 120.

8. The eighth pair is very complex. The

eighth nerve of each side consists of three
o

trunks which arise from the medulla oblongata,

and leave the brain by one opening.
n

The first trunk is called glossopharyngeal
{(jlossa, the tongue, and pharynx, the throat)

because it supplies the throat and back jiart of

the tongue. It is partly sensory, conferring

taste on the back part of the tongue, and partly

motor.

The second trunk is the pneumogastric
(Greek pneumon, the lung, and gaster, the

belly) or vagus nerve. It is both sensoiy alid

motor. Pas.sing from the medulla it de.scends

on the gullet to the stomach, sending off, on
its way, branches to the throat, the box of

the windpipe, lungs, and heart. Paralysis of

one of its branches causes loss of voice
;
some

of its branches exercise a restraining influence

on the movements of the heart, others convey
messages to the brain, which result in quicken-

ing or slowing movements of breathing; while

by means of the branches passing to the stomach

impressions are conveyed u])wards to the brain

which inform us of the condition of the stomach,

and are the means by which we experience feel-

ings of hunger, nausea, pain in the stomach, and

many other indefinite sensations which we as-

sociate with that organ.

The third trunk of the eighfh pair is the

spinal accessory. It is a motor nerve
;
part of

it, the acce.ssoi'3' part, joining the ])neumogas-

ti ic, and ))art ]>roceeding to two muscles, one of

the neck, the sterno-mastoid, and the other of

the back, the trapezius.

9. The ninth pair of nerves is the hypoglossal

{hupo, under, and glossa, the tongue). It is a

motor nerve, and passes along the under sur-

face of the tongue to its tip. Paralysis of the

nerve of one side renders that side of the tongue

flaccid, and on j)utting the tongue out of the

mouth it will be ])ushed out with its tiji towards

the atfected side. Paralysis would also cause

difliculty of speech, and difficulty of swallowing

owing to the tongue not being able to perform

the first act of swallowing, namely, ])ush the

food to the back part of the mouth.

The Sympathetic System of Nerves.

At each side of the backbone, from the

base of the skull to the coccyx, there is a

chain of swellings. These are the ganglia of the

sympathetic system, and there are twenty-four

or twenty-five of them on each side. The

ganglia of one side are connected together by

fibres running between them, while fibres also

pass from the trunk of the nerve to the spinal

nerves in the neighbourhood. At the coccyx

the two chains unite in a single ganglion. At
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the upper end the trunk of each side passes uj)

into the skull and becomes intimately connected

with the cranial nerves. In the neck branches

pass from the chains of ganglia to the lungs and

heart. From the ganglia in the chest three

nerves pass oil, called the splanchnic nerves,

which together form a complicated network or

plexus of nerve-tibres in the upper part of the

belly. From this sympathetic plexus branches

pass along blood-vessels to the stomach, liver,

intestines, kidney, and other abdominal organs.

A similar network of sympathetic fibres is situ-

ated lower down in the pelvis, from which

branches pass to the pelvic organs. Thus in

general the symi)athetic system of nerves, while

found intimately connected with the cerebro-

spinal system, is found specially accompany-

ing blood-vessels and supplying the glands

and viscera, that is, the hollow organs of the

body.

The Functions of the Sympathetic nerves

are specially connected with the processes of

organic life, the movements of the heart and of

respii’ation, the work of the stomach and bowels

in digestion, the process of secretion in glands,

and so on. The impulses that proceed along

the sympathetic nerves are not subject to volun-

tary control, and thus all those actions that

have been mentioned that are necessary to the

life of the body and the harmony that evidently

subsists between the internal organs, which

unites their action to one end—the maintenance

of the animal life, are affected by the sympa-

thetic sy.stem. One special function of this

system is the control of the blood-vessels. By
means of nerves distributed to the muscular

coats of the arteries the width of these vessels

can be varied, so that at one moment they will

permit a large quantity of blood to })ass to a

part, and at another moment will contract so as

to diminish the supply. This also is beyond
the control of the will, and is effected by the

sympathetic through a reflex arrangement, the

centre for which is in the medulla oblongata.

This will be explained in more detail in the

section on the circulation of the blood.

The Distribution of Nerves.

The distribution of the cranial nerves has

been already indicated. Each spinal nerve,

after it has issued from its opening in the back-
bone, splits into two divisions, one of which pro-

ceeds to siqjply parts behind the spine, while the

other passes forward towards the front. The
first eight spinal nerves on each side are called

cervical, the next twelve are dorsal, the next

five lumbar, then five sacral, and one coccygeal.

The front divisions of the first four cervical

unite to form what is called the cervical plexus,

from which branches are supplied to the muscles

of the neck. One very important nerve spi ing-

ing from the group is called the phrenic, which

passes down the fi'ont of the chest to supjdy the

diaj)hragm or midriff, u])on the movements of

which breathing so much depends. The other

four of the cervical nerves and one of the dorsal

unite to form the brachial plexus, from which

nerves proceed to the upper limb. They enter

the arm from the arm-pit, which they cross in

company with the large blood-vessels for the

limb. One of them winds round a groove in

the ujqDer arm-bone and passes to the muscles

of the back of the arm. It is called the mus-

culo-spiral nerve. A second, the ulnar nerve,

de.scends on the inner side of the arm. At the

elbow it rests in an interval between the inner

projecting process of the arm-bone and the ])oint

of the elbow. When the elbow is knocked at

this place the shock given to the nerve produces

the sensation ascribed to “knocking the funny

bone”. The nerve passes to supply the little

finger and the neighbouring side of the ring-

finger. If these two fingers become numb,

therefore, it is due to paralysis of this nerve.

The remaining fingers and the thumb side of

the ring-finger are supplied by the median

nerve, which passes down the middle of the

arm. All these nerves are mixed, that is, they

confer ]>ower of motion and sensation.

Of the twelve dorsal nerves the posterior

divisions supply the muscles and skin of the

back, the antei'ior divisions supjily branches,

called intercostal nerves, to the spaces between

the ribs.

The five lumbar nerves also send their pos-

terior branches to the back
;
while the anterior

divisions of the first four unite to form a group

called the lumbar j)lexus. From it branches

pass to the belly and genitals, and large branches

to the muscles of the front of the thigh, and to

the skin of the front and inner side of the thigh,

and to the skin of the inner side of the leg and

foot.

There is also a sacral plexus, formed by the

anterior divisions of the sacral nerves, reinforced

by the last lumbar.

From this grouj:) proceeds the largest nerve

in the body, the sciatic nerve—a neuralgic

affection of which is called sciatica. It gives

branches to the muscles at the back of the thigh,

and branches also to muscles below the knee.
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and to the skin of the leg and foot. The nerve

escapes from the pelvis just outside of the seat

bone, and passes right down the middle of the

back of the tliigh till the back of the knee-joint

is readied, where it divides into two branches,

called internal and external popliteal. The
first of these branches continues the main course

down the back of the leg, where it is called

posterior tibial. It divides on the inner side

of the heel into two branches, which between
them supply the sole of the foot and the sides

of the toes. The external branch turns round
below the knee to the front of the outer side of

the leg, down which it passes as the anterior

tibial, supplying muscles on the way, and ends

in branches to the skin of the back of the foot.

Section V.—THE NERVOUS SYSTEM.

B.—ITS DISEASES AND INJURIES.

Diseases and Injuries of the Brain:—
Inflammation (1) of membranes (meningitis), simple and tubercular, (2) of the brain itself (cerebritis) ;

Softening; Dropsy (hydrocephaltis, neater in the head)\

Congestion; Apoplexy; Ancemia;

Coma, Compression and Concussion (shock)

;

Sunstroke and Delirium Tremens—dipsomania

;

Insanity—Its Causes, Symptoms, Kinds (Melancholia, Hypochondriasis, Mania, Monomania, Dementia,

Idiocy, General Paralysis of the Insane) Treatment

—

Its prevention;

Headache and Giddiness (vertigo).

Somnambulism, Sleeplessness and Xightmare.

Diseases and Injuries of the Spinal Cord:—
Inflammation, Degeneration, Congestion, Spinal Irritation, Concussion, Spina Bifida.

General Nervous Diseases:—
Paraff/A’is—Hemiplegia, Cross Paralysis, Paraplegia, Aphasia,

Local Paralysis—facial palsy.

Locomotor Ataxia, Shaking Palsy, Wasting Palsy, Pseudo-hypertrophic

Paralysis, Infantile Paralysis, Lead Palsy;

Convulsive Diseases—Convulsions, Epilepsy, St. Vitus’ Dance, Tetanus;

Hysteria;

Neuralgia.

Injuries of Nerves.

I. Diseases and Injuries of the Brain.

Disease of the brain may attack the brain

substance itself, or it may affect the membranes,

pia mater, arachnoid, and dura mater, which

envelop it, or it may be situated chiefly in the

cavities—ventricles—of the brain and their

neighbourhood.

Inflammation, Softening, and Dropsy

of the Brain.

Inflammation of the Membranes of the

brain is called Meningitis, and may be of two

kinds, simple and what is called tubercular.

The latter is associated with a scrofulous taint.

The simple form is one of tlie most dangerous

results of injuries of the head
;
but it may

also be caused by violent mental emotions,

exposure to cold or to the heat of the sun, and

by excess in spirituous liquors. One of the

most frequent causes met vntk in 'practice is old

standing disease of the ear. The patient may
n

have suffered for years from a “ running at the

ear.” All the time the disease is slowly finding

its way to the brain, and not infrequently the

sudden stoppage of the discharge is the first

occurrence in the attack.

Symptoms. Severe and constant pain in

the head, now and again becoming unbearable,

is very common. Sudden giddiness and vomit-

ing may occur. Light painfully affects the

eyes. There is fever, rapid wiry jmlse, and

often delirium, which sets in early, and may be

violent or muttering. If the inflammation be

due to ear disease, pressing with the finger on

the bone immediately behind the ear is very

painful, and may bring on the faintness and

vomiting. These are in general the kind of

symptoms, though they vary considerably. The

disease is very serious, and may go on to intense

prostration, when the excitement ceases and un-

consciousness comes on. It may end in fleath

within two or three days, or not till two or

three weeks.
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The treatment must be very vigorous. Strong

purgative medicines must be given to get free

action of tlie bowels as s])eedily as possible.

Calomel and jalap, followed by salts, are best.

(See Prescriptions.) Iced cloths applied to the

head are soothing. Then the head should be

examined for injuries, as, if injury to the scalp

be the cause, it is sometimes necessary to have

a surgical operation performed. Should the

bone behind the ear be tender, a blister or

leeches should be applied there at once, though

bleeding by a cut down to the bone at that

place is best if a surgeon be at hand to perform

it. If a discharge from the ear has existed it

may be well to apply large hot poultices over the

ear, besides using the blister. Milk diet only

should be given, unless the disease is running

a long course, and the patient is becoming

exhausted, when beef-tea and stimulants may
be necessary.

The tubereulap form is so called because in

it little nodules or tubercles are found after

death in the membranes at the base of the

brain. It has also been called acute hydro-

cephalus, that is, acute water in the head,

because much fluid is found in the cavities of

the brain, and softening of the surrounding

brain substance. It is, as already remarked,

frequently due to a scrofulous taint, and is not

seldom found “running in families.” It is

not uncommon in children under five years of

age.

Symptoms. The child attacked often shows
signs of general ill-health for weeks before the

disease is fully developed. The principal of

these early signs are peevishness and restless-

ness, weakness, and falling oil in health. A
very suspxcioxis early sign is sudden vomitixxg

without sickness and without any apparent caxise.

The child may be wakeful at night, grinding its

teeth and starting up in bed screaming. There
may be also feverish turns. When at length
the disease is fully developed it unfolds itself

in three stages. In the fix'st stage the child is

highly fevered, with rapid pulse. It sutlers

from headache, which makes it scream out at
intervals, and it is distressed by sliglit noises
and by light. The bowels are usually confined.

There is sometimes delirium. In the second
stage the excitement ceases, and the child lies

quietly, is with difficulty roused to say any-
thing or to take food. He is indifferent to

everything, and perhaps passes water and
motions without knowledge. At intervals he
utters a very peculiar, distressful, shrill, plain-

tive cry, which is characteristic of this disease.

I

and convulsions may occur. Ilis hands wander

aimlessly about, picking the bed-clothes, or his

nose and lips. In the third stage he becomes

quite unconscious. The pxipils of the eyes ax'e

very xvide, and do not contract whexi a light is

broxxght near. This stage may come on .slowly

or suddenly after a fit of convulsions. The

pulse gets feeble and the skin cold and clammy.

The child may die in a convulsion, or simply

slip away. Heath may occur within a few days,

but frequently not for two or three weeks.

Treatment seems of little value in this disease,

yet rare recoveries have taken place in cases,

jiresenting all its symptoms.

1. Place the patient in a quiet, darkened

room, well ventilated and kept at a moderate-

warmth, and let the person be kept warm by

flannel clothing if necessary.

2. Relieve the constipation of bowels by
calomel and jalap (Prescriptions), or castor-oil.

If these fail, injections of castor-oil and hot

water, or hot water and salt (see Enema), may
succeed. 3. Give fluid nourishment—milk,

beef-tea, &c. 4. The headache may be relieved

by iced cloths. 5. To relieve the excitement

and diminish the tendency to convulsions give

to a child 5-grain doses of bromide of potas-

sium dissolved in a little water every three

hours; an adult may get 30-grain doses. If

recovery should take place, pure milk, cod-liver

oil, and sea air will greatly aid it.

If one child oxit of a faxixily has died of this-

disease, pains shoxild be takexi with the other

children to wax'd it off from them, and unceasixxg

watchfxdness for the eax'liest indicatioxi of the

affectioxi shoxdd be exercised till the child is

seven yeax's of age. The children should be per-

mitted no excitements; their studies should be

neitlier long-continued at one time nor severe;

they sliould have early hours, have well-venti-

lated rooms in some healthy locality, aud good

nourishment. They should also have a course

of cod-liver oil and tonics.

Inflammation of the Brain itself {Cex'e-

bx'itis) is not easily, if at all, distinguishable from
inflammation of the membranes. Plsually both
brain and membranes are attacked together.

The symptoms are similar to those already

described—•fever, hard irregular j)ulse, consti-

pation, sickness and vomiting. There are also

severe headache, impatience of light, confusion

of thought, and perhaps delirium. These are

followed by stupor, dulness of sight and hear-

ing, perhaps squinting, and sometimes convul-

sions. The disease may begin its course in a
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long conv^ulsion, and the convulsive seizures

may end in paralysis or deep unconsciousness—
coma as it is called.

The treatment consists largely in administer-

ing strong purgative medicines, such as calomel

and jalap (see Prescriptions), Also for a full-

grown man bromide of potassium in 15- to 30-

grain doses every live hours, and iodide of po-

tassium in 3-grain doses every four or six hours

may be given to diminish if possible the inflam-

mation and excitement. The head should be

shaved, and iced cloths applied. Mustard foot-

baths are sometimes used
;
also mustard blisters

to nape of neck (the benefit from which is doubt-

ful) and bleeding. The latter should never be

employed unless by medical advice. Milk diet

is to be given; and if exhaustion sets in strong

beef-tea and stimulants of ammonia, wine, or

brandy may be required.

Softening of the Brain is sometimes a con-

sequence of inflammation, but is oftener due to

want of proper cirqulation of blood, and is there-

fore more common in old and feeble peojile. A
frequent way in which a region of the brain

may be deprived of its due supply of blood is

by a small clot being carried, in the current of

blood, from the heart diseased on account of

rheumatism. The clot passes along tlie larger

blood-vessels quite safely, but sticks when it

reaches the narrower vessels of the brain. It,

therefore, blocks the vessel and prevents the

blood passing on to that district which the

vessel supplied by itself and its branche.s. The

clot which acts thus as a plug is called an

embolus, and the disea.se is said to be embo-

lism. The region of brain thus deprived of

blood becomes soft and breaks down.

The symptoms of such a case of sudden

occurrence are loss of power of one side of the

body—the opposite side to that on which the

disease of the brain exists. The loss of power is

sudden and without loss of consciousness. Com-

plete or partial recovery may take place. Oftener

recovery will not take place, but the intellect

gets impaired, and the person childish and

feeVjle, surviving in that condition for some time,

and finally becoming unconscious, and death re-

sulting. Softening of the brain may occur more

slowly and be accompanied by such signs as

weakening of intellectual powers and loss of

faculties, depre.ssion of spirits, and tendency to

weep at any small excitement, pain in the

head and giddiness, pain or prickings, and twitch-

incrs of the limbs. These may end in sudden

paralysis, as already described. Treatment of

such disorder is of course impossible. The

person must only be kejA quiet, and must re-

ceive food easy of digestion, costiveness being

guarded against.

Dropsy of the Brain is also called chronic

hydrocephalus or chronic water in the head,

(For acute hydrocephalus see previous page.)

Its most common forms occur in childhood. The
child may be born with the disejise, as shown

by the very large head, which often hinders

delivery, or the disease may arise after birth,

generally before the child is six mouths old. It

is due to an increased amount of fluid in the ca-

vities—ventricles, of the brain (see p. 91). Some-

times the disease takes the form of a tumour, at-

tached to the back of the head generally. The
cavity of the tumour communicates with the

cavities of the brain, and may contain part of

the membranes and fluid, or even part of the

brain itself. The communication is usually

by a small opening in the occipital bone Q), 19),

In the commoner forms there is simply an in-

creasing quantity of fluid in the cavities of the

brain. As the fluid increases the head enlarges,

specially at the sides and upper parts. The

bones of the skull separate from one another,

the intervals between them being at first only

covered by the scalji. The head may increase

enormously so that the child cannot keep it up

without supporting it with its hands, the foi’e-

head, sides and back all protruding, and the top

being flattened. The skin is thinned by stretch-

ing, and the blue veins are seen through it. The

eyeballs seem to pi-otrude owing to the stretch-

ing upwards of the eyebrows and lids, while the

face is very small and thin in proportion to the

large head, and the body is small and badly de-

veloped. The child is liable to convulsions, loss

of sight and hearing, and intelligence, wliile it

may become fretful and passionate. Occasion-

ally, however, intelligence remains good. Such

children frequently die at birth; they may sur-

vive to the second year or later, and die of con-

vulsions or other disease. They may even live

to a good age. If they survive, bone forms

slowly to fill up the gaps left owing to the sepa-

ration of the u.sual cranial bones. In a few cases

the disease ceases, and leaves the child with

large head and small face, and development

otherwise diminished to a greater or less ex-

tent.

No treatment is of any avail. Strapping the

head to prevent it growing, piercing it in safe

places to withdraw some of the excess of fluid,

and all such practices have been abundantly
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LOCALIZATION OF FUNCTIONS OF THE BRAIN.

This plate is meant to show the situation in the brain of the centres

presiding over various movements of the body referred to on pao-es 102,

103, and 104.

The upper figure is from a cast of the head of an adult male. The
scalp has been removed from one side of the head, and also nearly all the

bone, arches of bone only being left to retain the brain in place and
indicate the position of parts.

F.E. marks what would be the position of the prominent part of bone
on the forehead, called the frontal eminence. P.E. indicates the position

of the prominent part of the pai'ietal bone on the side of the head, the

paiietal eminence. R. is the fissure of Rolando, P, the intraparietal

fissure, P.O. the external parieto-occipital fissure, S. the fissure of Sylvius,

P. parallel fissure, and T. middle temporal fissure. L.S. is the lateral

sinus, a channel for the conveyance of blood from the brain to the veins

of the neck. This figure, therefore, illustrates how from the outside of

the head the position of various regions of the brain can be localized.

The lower figure illustrates the localization from the outside of the head

of the situation, in the brain within, of various important centi’es. A.B.,

curved line, indicates from the outside the relative depth of the various

regions of brain within. C. marks the top of the fissure of Rolando, on

each side of which downwards the various centres are situated
;
and the

regions in the convolutions of the brain devoted to movements of various

parts of the body are shown.

These diagrams will render plain how the surgeon is guided, in an opera-

tion on the brain, in determining at what point to pierce the skull, in order

to reach the particular part of the brain, which the symptoms suggest to

be disturbed by pressure of a growth, or abscess, or some other removable

cause.

2a.
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proved useless. Medicines, too, fail, iodide of

potassium, iodide of iron, and mercury, those

that might be suj>posed useful, among the num-

ber. The administration thrice daily of 10 grains

of a pill made by mixing two parts of crude mer-

cury with one part of fresh squills, and four parts

of coirserve of roses, has been said to cure some

cases when persisted in for some weeks. It may

be tried. Failing these probably simple atten-

tion to the child’s diet, and to the state of its

bowels, and the use of cod liver-oil or iron

tonics, is as good treatmerrt as arry.

Cong-estion and Ansemia of the Brain.

Cong’estion or excess of blood to the brain

may arise because too much blood comes to the

brain, or it may be because, owirrg to some ob-

stacle, the blood is not permitted to return from

the brain with due rapidity and ease. Thus wear-

rn" tisht thiuofs round the neck will hinder the
o o o

retirrrr of blood. Congestiorr is likely to occur

in florid, full-blooded people, giverr to high

livirrg, without sufficient exercise to work it off.

Constant tippling is very likely to produce it. It

may also arise from disease of other orgarrs,

especially the liver, heart, and kidneys.

The symptoms are a serrse of fulrress arrd

tightness of the head, flushing of the face, noises

in the ears, motes dancing before the eyes, head-

ache, giddiness, sickness, dulness, &c. Even

unconsciousness may be produced and convul-

sions. The symptoms indeed may go on till the

condition of apoplexy is produced, when the

patient becomes drowsy, and finally falls into

conqilete stupor.

Apoplexy may thus be gradually produced or

it may arise suddenly, the person falling down

powerless and unconscious. AVhen the full

apojdectic condition is developed, whether after

warning symptoms, like those mentioned above,

or suddeidy, the person lies totally or partially

unconscious, with flaccid muscles, face ])robably

flushed, noisy breathing, pupils of eyes lai’ge,

and pidse generally full and strong and slower

than natural. The motions are often passed in-

voluntarily and urine retained. Sometimes the

apo{)lexy comes on suddenly with })aralysis on

one side, and then passes on to unconsciousness

—coma. In such a case probably blood h;rs

passed out of the vessels into the substance of

the brain owing to the bursting of a vessel. This

is cerebral haemorrhage.

Treatment.—Wherever symptoms like those

described under Congestion are present the per-

son should guard against excitement, heavy

lO'i

meals, and drinking habits. He should wear

loose clothing, and live in a well-ventilated, cool

x-oom. He should take modei'ate daily exei’-

cise, and sleep on a matti-ess with his head high.

For medicine he should take some active pui-ga-

tive such as salts, seidlitz, and s|}ecially one to

act on the liver like podophyllin (^-grain doses).

These might be taken occasionally, and always

when headache thieateiis. The daily morning

use of a mineral water like Hunyadi Janos

would be beneticial. When a pei'son has been

seized with an apopletic tit he should be placed

on a firm bed, with head high, in a cool room;

his clothing should be loosed, and cold applied

to his head either by cold-water cloths, or by

ice pounded and put in a bladder on the head.

An injection of castor-oil and turpentine, or of

salt and water (see Enema) should be given.

Whether bleeding would be beneficial or not

depends on circumstances, and should be deter-

mined only by a doctor. If the pulse is feeble

and the skin cold and clammy, it would be most

hui'tful. If recovery takes place give light diet,

milk, fish, &c., and let the bowels be kept open.

Anaemia of Brain, or deficient quantity of

blood, is the opposite condition to congestion.

It may depend on general anaemia (see under

Diseases of the Blood, p. 234) due to loss of

blood or other causes, or may come on suddenly

owing to arrest of the heart’s action or to burst-

ins: of some vessels in the brain.

The symptoms vary considei’ably. Gener-

ally they ai’e not unlike those of congestion

—

headache, constipation, noises in the head, and

so on. Insensibility may arise and frequently

convulsions. The pale skin, small thready pulse,

and sighing breathing, will ofler a contrast to

the flushed face, full ])ulse, and noisy breathing

of apoplexy, and will help to distinguish be-

tween the two.

The treatment depends on the cause. If

thei-e be loss of blood, that must be stojxped.

Good nourishing food must be given with mode-

rate quantities of wine. Tonic medicines, espe-

cially iron and quinine, and cod-liver oil, ai’e

necessary. At the time of attack small quan-

tities of brandy will aid recovery.

Coma, Compression and Concussion of

the Brain.

Coma is a state of stupor with loss of con-

sciousness. Accoi’ding to the degree of coma

the pei’son may be roused with difficulty, and

then he lapses back, or he may not be able to

be roused at all. It has been mentioned as
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occurriug in inflammation of the brain and apo-

])lexy. It also occurs in epilepsy, but there it

passes ott. It occurs also in disease of the kid-

ney whei’e the urine is suppressed. It occurs

also in poisoning from alcohol and opium. The
unconsciousness due to apoplexy or injury to

the brain, and that caused by drunkenness, are

very diflicult to distinguish between. In the

cases of persons found lying unconscious in the

streets, ivho are roused with dijficidty, the chance

ot apoplexy or brain injury being the cause

ought always to be remembered.

In compression the brain is pressed on, it

may be by blood which has escaped from

ruptured vessels, as in apoplexy, or by a j)iece

of bone, as in fracture of the skull, or by some

body such as a bullet, which may by violence

have gained entrance to the brain, or by othei-

agents. The condition produced is similar to

the comatose state due to apoplexy with bleed-

ing, and the treatment adopted is the same.

(See p. 103.)

In concussion or shock the brain is shaken,

as may occur in a railway accident, for instance,

where no apparent injury is done. The shock

caused by a high jump or a fall, or a blow, may
produce concussion.

Symptoms.—The person becomes suddenly

unconscious after the shock and lies motionless.

He may be roused to give some short answer to

a question, and then he lapses back. In a short

time he begins to come round, moves his limbs,

perhaps becomes sick and vomits, and then be-

comes sensible. For a time he remains giddy,

confused, and sleepy. In more severe forms the

stupor is more profound, the skin is pale and

cold, the pupils of the eye wide, the pulse quick

and feeble, and the breathing perhaps scarcely

j)erceptible. After recovery has taken place

there is danger of inflammation of the brain.

Treatment is directed first to recovery, and

second, to ]>revent si;bsequent inflammation, or

excessive reaction as it is called. To aid re-

covery, place the patient in bed, with the head

On a level with the chest, not high. Let warmth

be restored by warm clothing, by rubbing the

limbs, and, if necessary, by warm aj)plications to

the feet. Stimulants should not be given. Stimu-

lants are allowable only when no attempt to

rally occurs for a considerable time, and the

])erson is still lying with cold, clammy skin and

feeble pulse and unable to be roused. When

the immediate shock is recovered from, the per-

son should be kept quiet, in a dimly-lighted

room, and should receive light diet and opening

medicine. These precautions should continue

till danger is past. If excitement threatens let

a strong j)urgative be given, and let iced cloths

be applied to the head. The person should be

watched for several weeks after a severe shock.

Sunstroke and Delirium Tremens.

Sunstroke is an aflection attended by en-

gorgement of the blood-vessels of the brain, in

which the ijerson who has been ex])o.sed to a

high temperature is suddenly seized with un-

consciousness. It is described in the part on

Accidents and Emergencies.

Delirium Tremens. Delirium is a symptom
in many diseases; but delirium tremens arises

dii'ectly from poisoning by alcoholic drinks. It

very often occurs, not during the drinking bout,

but after it, sometimes many days after the

person has begun entirely to abstain.

The symptoms begin with loss of appetite,

sickness, constipation of the bowels, and sleep-

lessness or irregular sleep, disturbed with fright-

ful dreams. Then the tendency to delirium

begins to appear in restlessness, sus|)icion, and

tendency to quarrel; the patient is under great

dread of something, and extreme treinulousness

of his muscles is jiresent. When the delirium

is established he is still full of fear and susjii-

cion, searching under the bed and behind cur-

tains for concealed persons; he is talkative and

incoherent, but can readily recover himself and

talk for a little sensibly, soon yielding again to

the delirium. He has hallucinations of sight,

smell, and hearing, tries to grasp at things he sees

floating or lying before him, or to strike at the

insects, animals, or imps that swarm on and

round him, mocking and leering at him. The

delirium may become maniacal, and he may at-

tack his attendants in his excitement. He may
have had no rest for nights, and may have been

without food for days. There is generally thirst,

but no appetite.

Favourable cases tend to yield of themselves

in three or four days, convalescence beginning

by a good sleep of many hours. But insteatl of

this favourable result the delirium may go on,

and the jierson become weak, the tenqierature

rise, and convulsions, going on to coma, may end

in death.

Treatment.—Place the patient where he can

be kept quiet, in a darkened room, free from

noise or excitement, and cai’efully watched.

Patients in delirium tremens are sometimes so

outrageous and dangerous as to require to be

tied down in bed or restrained in other ways;
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hence the need of watching. He should hav’e

small quantities of nourishing food often, milk,

beef-tea, Colo'S, &c. His bowels should be regu-

bated by saline medicines. Sleep should be pro-

cured, and for that purpose 30 grains hydrate

of chloral may be given in one dose, to be fol-

lowed by another ilose of 20 grains within an

hour, but only if the first has failed to give sleep.

Without medical advice no further dose should

be f^iven till four or six hours later, when, ifO *

necessary, other 30 grains may be given. But it

must be remembered that chloral requires cau-

tion in its use, so many accidents have arisen

in its administration. If chloral cannot be got

laudanum may be given; 30 drops for the first

dose, a second dose of the same strength in an

hour if required, and further doses of 15 drojjs

every two hours, if necessary, for six or eight

hours. The patient should be strictly kept from

all stimulants. After sleep has been obtained

and recovery is begun give quinine and iron

tonics.

Dipsomania is a condition to which drunk-

ards are liable, in which there is intense craving

for drink, not easy for the victims to resist. It

comes on in paroxysms, which may last for days

or even weeks, and the paroxysms may recur at

long intervals.

Treatment.—The sufferer is not to be re-

garded merely as a victim to cravings which

he cannot resist, and for which he is, therefore,

unaccountable. They can be resisted, and are,

besides, the direct consequences of his own
habits. He should, therefore, be put into con-

ditions as favourable as possible for his aid. He
should have good and nourishing but light diet,

no highly-seasoned dishes. His bowels should

be carefully regulated with saline medicines.

Change of air and change of society will do
much for him; and this will be aided by an
active occupation. Some effort should be taken
to keej) temptation out of his way. Some medi-
cines are recommended as a substitute for his

accustomed stimulant. The following has often

proved useful:

—

Tincture of Gentian, \

Tincture of Ginger,
j

each 1 ounce.

Tincture of Cayenne, I of an ounce.
Syrup flavoured with Tincture of

)

Orange, o'^nce.

Water, 1 ounce. Mix.

Give a tea-spoonful in half a wine-glassful of

water when requix’ed.

Tincture of the red cinchona bark has been
much lauded in America for such cases. It is

ordered in tea-spoonful doses, and to each dose

6 drojxs of tincture of nux vomica may be

added.

Insanity.

It is not proposed here to give any detailed

account of the nature, causes, symptoms, &c.,

of insanity or madness. The subject is one of

great difficulty, engrossing all the powers and

abilities of medical men of eminence who have

devoted themselves specially to its study and

treatment. It cannot, therefore, be expected

that anything but a very general sketch of it

can be given in such a work as this, intended

for the reading of the genei’al public. What
will be attempted here will be to put down, iis

simply as possible, pi’actical i:»oints connected

with the causes and signs of insanity, and the

general treatment of the insane, which the pub-

lic ought to make themselves acquainted with.

The knowledge of these jDoints may helji son.ie

to regulate their own or the lives of others in a

way to ward off an infliction that may be sus-

pected and dreaded, and may also lead to more

proper views of a distressing malady about

which, even yet, there are utterly erroneous

views and prejudices.

For a long time the insane were regarded

as people deserving of being cast outside of

the pale of civilization. They were viewed as

people who had been singled out by God for the

purpose of being branded with marks of his

special abhorrence, or as people given over to

the power and kingdom of the devil. Society,

therefore, could only cast them out from its

midst, and humanity could have no feeling for

their distresses. No wonder then that they

became the victims of horrid cruelty or barbar-

ous neglect. It is not more than fifty A^ears

ago since Pinel released in Paris fifty insane

who had been for years chained in dungeons.

Now, howevei’, general enlightenment, and spe-

cially the progress of medicine^ have brought

about a better state of feeliim. It is now recoff-O O
nized that an insane or perverted state of mind
is accompanied by and due to an umsound and

perverted state of body. A man who suffers

from breath le.ssness, pain, and weakness, owing'

to an unsound state of lungs, is jxitied and cared

for. It is admitted that the synqxtorns from

which he suffers are due to a disease in his

lungs, the pi’esence of which commends him to

our coiisideration and kindness. The brain is as

much a bodily organ as the lungs; feeling, will,

intelligence, are as much the functions or duties

of the brain, however much more they may be,

as are all the functions involved in respiration
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the duties of the lungs. luterference with these

functionsof respiration, diseases preventing their

performance or altering and perverting their

characters, are regarded as diseases of the lung,

and so interference with the intellectual facul-

ties, altered or perverted will or feelings, are to

be regarded as diseases of the brain. The man
who Sliders from lung disease is not regarded

as a criminal or degraded, neither sliould the

man who suffers from diseased brain. Both are

unfortunate sud’erers to be dealt with patiently,

and sympathetically, and skilfully, tlie insane

not less but rather more than the consumptive.

In all cases of insanity alterations of one kind

or another may be found in the tissues of the

brain, and these medical science regards as the

causes of the disease.

Insanity, then, is a disease of the brain,

having for its symptoms enfeeblement, excite-

ment, or derangement of the mental faculties.

This departure from the normal state of mind

is shown in the speech and conduct, and often

in accompanying disturbances of other bodily

organs.

It is to be noted that temporary derange-

ment may be present, as excitement or delirium,

in fever, or due to the action of poisons like

opium, belladonna, henbane, Indian hemp, or

alcohol, which are not included under the term

insanity.

Also it must be observed that insanity is to

be regarded as a departure from the normal in

the individual himself. One man may have un-

usual ideas and actions, or his conduct may be

unusual from that of his fellowmen, but that

need not be insanity. We call him peculiar or

eccentric. It is when a man, whose conduct and

mode of life up to a particular period have been

of the ordinary kind, suddenly or slowly be-

comes changed in character and disposition (not,

it is to be noticed, suiting himself to new cir-

cumstances or new views) that his sanity may

be questioned. When the cheerful man becomes

morose, sullen, desponding, when the kind and

gentle becomes harsh and brutal, when the vir-

tuous becomes obscene, and the peaceful be-

comes violent and turbulent, it is then that

there is the departure from the normal of the

insane kind.

Now while insanity is a di.sea.se of the brain,

nay just because it is a disease of the brain, it

has causes that may be to some extent under-

stood, and to a large extent guarded against.

Even as, to return to our former illustration, a

man may have brought on the disease in his

lungs we call consumption by his own neglect

or folly, so may another by his own acts lay

himself open to insanity. The man who, with

no great disease-resisting power, catches cold by

going about in damp clothes, and then adopts

no measures to drive off the attack, but per-

mits it to take firmer and firmer grip of him,

is actually responsible should consumption in

course of time develop itself. Similarly an in-

dividual with a weak or excitable nervous sys-

tem who indulges in excesses of passion or vice,

even in passions that are not in themselves im-

moral, may become actually responsible for an

attack of insanity.

We shall now jiroceed to discuss briefly in

detail the various causes of insanity.

Predisposing Causes. 1. Heredity.—The

effects on disease in general of the influence of

parents have been already discussed at some

length at page 5 and the two following pages.

Much of what is written there is directly appli-

cable to the special disease now being discussed,

and reference should be made to these pages.

Insanity in the parents is one of the most fre-

quent causes of insanity in the offspring. Dr.

Maudsley says that at least one-fourth of all the

people who so suffer have inherited the disease;

and it is said to be more frequently inherited

from the mothei’ than from the father, and by

the daughters than by the sons. Further, it is

not uncommon for insanity in the children to

be due to other nervous diseases in the parents.

Epilepsy, for instance, in the father may pro-

duce insanity in the child. As already observed

(p. 6), drunkenness in the jiarents may be a pre-

disposing cause of madness in the children, pro-

bably because constant alcoholic excess seriously

deteriorates the l>rain tissue generally. Frequent

intermarriage of close relations, it is well known,

has a bad effect upon the offsjiring. Breeders

of animals know full well that they must intro-

duce fre.sh blood every now and again to main-

tain the quality of their stock. The same is

equally true of the human species. The brain

shares in the general bad influence of frequent

intermarriage, which thus tends to produce a

liability to insanity. The popular prejudice

against marriage between full cousins is not

without ground.

2. Education is second in importance only

to heredity, if indeed second to it, in the con-

sideration of mental disease.

First of all, a mind that is not naturally strong

may be marvellou.sly improved by judicious

training. It is a jjhysiological rule a])plicab]e

to the whole body that regular exercise, fol-

lowed by equally and regular stated periods of
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repose, promotes the activity and health of the

tissues, and if regidar and not excessive, in-

creases their strength and efficiency. It is the

regular and yet not excessive exercise that the

blacksmith’s arm receives that produces such

brawny well-developed muscles. It is a second

rule, equally applicable to all the tissues, that

want of use is shortly accompanied by degener-

ation, and perhaps finally complete decay. I he

arm that is kept tied up for weeks Avithout ex-

ercise because of fracture, when taken down has

lost much flesh, is thin, and weak. Finally,

youth is the time when such regular exercise is

capable of stimulating to greatest strength and

development. Now all these rules applied to

brain mean that a faculty, whether it be of ob-

servation or of memory, of self-resti'aint or of

will, of imagination or of reason, which receives

this early, regular, and careful exercise, is stimu-

lated to growth, and increased in strength.

Hence, careful training may do much to ward

off degeneration from a naturally weak nervous

organization. The reverse is equally true, that

M'ant of training may not only leave the weak

brain an easy prey to disease, but may actually

cause it to grow weaker, and so become a more

easy victim.

Secondly, the kind of training may directly

excite the disease to the attack. Repression,

harshness, and cruelty, excessive mental exer-

cise, compelling children to cram too many
lessons, or, oji the other hand, want of control

over children, yielding to their every desire,

and letting them yield to their angry fits or

tempers, all these are injurious. Deep impres-

sions made on children’s minds by terrifying

stories or sudden frights, will have similar bad

effects.

3. The sex does not seem to have any im-

portant influence on the disease.

4. In regard to age it is only necessary to

remark that, while no age is exempt, insanity is

commonest between the ages of twenty-five and

fifty, probably because it is between these years

that labours, worries, and anxieties are greatest

in number and intensity.

5. Social Condition.— It seems that the

married relationship tends to preserve health

and sanity. Among the insane there are more

single than married people.

Exciting Causes.—These ai’e generally clas-

.sified as moral and physical.

1. The Moral causes of insanity are such as

vexation, grief, or anxiety. Emotions, and de-

pressing emotions specially, are causes. Jealousy,
unrequited love, distress at loss of fortune or

friends, or failure in the objects of ambition,

the anxiety caused by heavy responsibilities,

religious excitement, or depression, and such as

these, are the exciting causes of the change. In-

tellectual labour, pure and simple, and joyful

emotions, rarely produce it.

2. The Physical causes include those that act

upon the general system, such as injuries or

diseases. Various diseases of the braiii and

spinal cord, and even diseases of lungs, liver,

kidneys, and other organs, gout, epilepsy, and

so on, are capable of producing the affection.

Exciting causes of great importance are found

in women in connection with menstruation and

the period of its cessation, and with pregnancy

and delivery. Excesses in drink, in drugs like

opium, as well as sexual excesses, are among

the commonest of exciting causes.

General Symptoms of Insanity. — Proba-

bly the first thing noticed about a person whose

mind is becoming affected is some change in the

state of feeling, some depression or elevation

of feeling. Under this change the person be-

comes restless, morose, sad, mirthless, indiffer-

ent, irritable, or reckless and extravagantly joy-

ous and merry. Under the 0])eration of the

disease the person’s moral nature may become

perverted, so that he is untruthful and dis-

honest, vicious or immoral. The moral perver-

sion may be so great as to lead to yielding to

some wild impulse or fury that ends in violent

or murderous acts. It must be again noted that

the former character of the patient is the stan-

dard by which his present, supposed insane, con-

duct is to be judged.

Further, some faculty of mind becomes im-

paired, memory often and reason, though fre-

quently the quite insane person will argue with

ajjpai'ent smartness and ready wit. The intel-

lectual disorder may show itself in slowness of

thought and incoherence of speech. Will also

becomes perverted, so that the pei'son is weak

and fickle, or stubborn ami ])erverse. Thus some

insane patients have the delusion that they are

actiim under the will of some other whoseO

commands, no matter what they be, they are

bound to obey, so that they are impelled by

inqmlses Avhose time and direction cannot be

reckoned on.

A common symptom of insanity is the exis-

tence of illusions and hallucinations. The term

“illusions” is ajqfiied when the patient sees

some object actually before his e}"es, but, under

the influence of his diseased brain, the object

becomes transformed to him into something

quite different from what it actually is. Thus
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shadows are taken for fiends or wild beasts, dust

becomes grains of gold, pebbles become dia-

monds. In the same way all his senses may
cheat him; a noise may be a voice speaking to

him, the wind may whisper evil things to him,

and so on. But when a pei’son sees something

when thei’e is nothing to correspond to it extei’-

nally, when he hears a voice and there is no

sound even to explain his imagination, that is,

when there is nothing affecting the senses from

without to give occasion for the diseased ima-

gination, the person is said to be the victim of

a “hallucination.” Often these hallucinations

govern the person’s life to a great extent. He
sees figures beckoning him onwards, and he

must follow; friends long dead throng round

him; voices command him, and he must obey

though they incite to murder. Thus tendencies

to suicide and murder are often due to such

hallucinations. “Delusions,” again, are false ideas

originated by the disease in the person’s mind,

such as that liis head is made of glass, that he is

heir to the throne, (?:c. Besides these distur-

bances of feeling, intelligence, will, and sense,

there are such affectio„s as paralysis, epilepsy,

catalepsy, convulsions, and others, to which the

insane are liable.

Kinds of Insanity.— Six general types or

kinds of in.sanity are usually described, namely.

Melancholia, Mania, Monomania, Dementia,

Idiocy, and General Paralysis of the Insane.

It is not meant that these are different forms of

insanity absolutely marked off from one another,

for all the forms merge into one another. Ac-

cording to the main features of the disease, as

exhibited in a particular person, is it put into

one or other of these classes. These main fea-

tures or general characters will now be briefly

described. Very many cases of all kinds begin

by manifestations of altered feelings, generally

feelings of a depressed and sorrowful character.

Tlie symptoms that lead to the person being

classed as melancholic or maniacal, &c., develop

afterwai’ds.

1. Melancholia, or Morbid Depression of

Spirits.—In this form the depression of spirits

is great, and may lead to the person witluh’aw-

ing from society, and even from his dearest

friends. All things and persons become repug-

nant to him. He is irritable, morose, and sus-

picious. He is often the victim of delusions or

hallucinations—people are watching him, whis-

pering about him, plotting against him; the

world is ruined and he is doomed ;
or he is be-

witched, possessed, magnetized. Such are the

delusions which affect him. Sometimes the per-

son imagines part of his body is made of gla.ss,

or has similar absurd notions.

As a result of all this misery the tendency to

suicide is almost inevitable.

Melancholia may lead to attacks of mania, or

of excitement bordering on it. Half of such

cases recover in the end, though a relapse is to

be feai’ed. Becovery, which is usuall}’" gi-adual,

is to be looked for within six or twelve months,

and need not be expected after that time.

HypochondPiasis is a form of melancholia

in which the person believes himself to be suffer-

ing from serious illness. He is troubled with all

sorts of complaints, which he is constantly dis-

cussing, watching, and seeking treatment for.

2. Mania, or Morbid Excitement, may break

out suddenly, but usually follows a period of

depression like that of melancholia. At length,

and perhaps by slow stages, the dei)ression

yields to excitement, displayed by quickness

and loudness of speech, readiness to laughter or

anger, and incessant bodily activity. The ac-

tivity may find vent in shouting, leaping, &c.,

may show itself by a sort of intellectual eleva-

tion, sparkling or witty speech and conversa-

tion, humorous sallies, or may be of a degraded

sort, displaying itself bj' cursing, swearing, vio-

lence and assault, or acts of shame and wan-

tonness. Sleep is often diminished, and the

state of restless activity may continue for days

and nights without apparent fatigue of the pa-

tient. Delusions and hallucinations are present

here also, but they have not the settled hold

characteristic of melancholia. Under their in-

fluence, however, the maniac may believe hixn-

self to be some great warrior or ca])tain, or to

be capable of some su])erhuman feats, and so on.

Maniacal attacks are apt to be peiiodic, the

return of the mania being in women det(‘r-

mined frequently by the menstrual j^eriod.

Mania is often alternated with melancholia.

Becovery is generally slow, though it may be

sudden, and occurs most frequently within a

year. After the end of the second year the

case is nearly hopeless. If recovery do not take

place the mania may become chronic, or may

pass into dementia, unless death is caused by

other disease, or by violence at the person’s own

hands.

3. Monomania is the form of insanity in

which the person is possessed by some fixed

idea. Frequently, apart from the particular idea,

the person seems perfectly sane and intelligent,

and no mental disorder is noted until the par-

ticular idea comes up. Sometimes also mono-

maniacs seem to avoid the delusion which affects
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them. The delusion may be of any kind. The

person may imagine himself to be some em-

peror, statesman, orator, or poet. Under the in-

fluence of tlie dominating idea the person puts

on airs suited to the character he is supposed

to be, haughty aiul arrogant, or aflable and

condescending. The delusion may be of a low

form, and is manifested by moods suited to it.

The person may imagine he is peculiarly con-

structed, and certain precautions must be taken

with him. Thus he may suppose his head to

be made of glass, &c. Monomania has less

chance of cure than mania.

4. Dementia is characterized by feebleness

of mind. It is, in fact, enfeeblement of mind. It

is the result of incurable melancholy or mania,

and follows diseases like softening of the brain

and long indulgence in drink. It may be merely

an accompaniment of old age. In dementia

there is not only intellectual but moral feeble-

ness. The person is not only silly, weak, child-

ish, but has no depth of feeling, is indiflerent,

and cares for nothing. Memory is also impaired.

While, howevei’, the things of yesterday are en-

tirely forgotten, the events of early life may
throng up and the pei’son live in the past, as

it were, calling the persons round him by the

names of those he knew in youth, who have

been long dead or absent. Demented persons

often busy themselves with curious occupations.

They usually live for many yeai’s, and enjoy

good health, appetite, and sleep.

5. Idiocy is a condition of absence of intellect

which dates from birth. It is often a conse-

quence of too close intermarriage, or of drunken-

ness on the part of the parents. It may be oc-

casioned during infancy by epilepsy, or by in-

juries to the brain, or by some severe strain or

fright.

Idiots have a vacant expression of counten-

ance, small and misshapen head, awkward walk,

and are liable to sudden changes of temper and
outbreaks of spiteful anger. Speech is, as a rule,

imperfect, and in one class of idiots is entirely

absent. Idiocy is frequently accompanied by
dulness of hearing.

Idiots are incurable, but capable of great im-

provement by careful training, and may be
made in a way useful and happy.

6. General Paralysis of the Insane has

many symptoms similar to those described

under the various other forms of insanity, but
has besides as a special feature paralysis which
slowly extends till it affects all the voluntary

muscles. Slowly creeping paralysis may be the

first symptom of the disease, paralysis which be-

gins with loss of muscular power. The patient

begins to speak indistinctly; his lips and tongue

tremble when he speaks, so that his utterance

is trenuilous; his hands tremble when he tries

to use them, his legs when he tries to walk, so

that he totters and stumbles. It may not be

till these symptoms have considerably advanced

that signs of insanity appear, signs of mental

excitement, of delirium, of delusions, or it may
be signs similar to those described under melan-

cholia. It may be that the disease begins with

melancholy excitement or fits, and that the

paralysis does not appear till later. However it

be, in the end the person’s mind becomes so

enfeebled that intelligence and memory have

almost disappeared, and he sinks into the con-

dition of dementia, while the paralysis may be

so extreme that he cannot walk, dress or un-

dress, or feed himself, without aid, and may even

have difficulty in swallowing, has no control

over his bowels or bladder, and loses power also

of feeling.

This disease is pi-actically incurable.

Death usually occurs within three years of

the commencement of the disease, death from

apopletic convulsions, or from surtbcation from

the defect of swallowing allowing food to get

into the windpipe, or from exhaustion.

Other forms of insanity exist, such as puer-

peral insanity, that is, the insanity attending

pregnancy, childbirth, and nui’sing, and insanity

attending menstruation, which are described

under Diseases of Women. The insanity of

delirium tremens has been already described

(p. 104). Besides, there is a form of insanity

due to self-abuse, accompanied by weak-minded-

ness, indecision, delusions, and hypochondriasis.

General Treatment.—It has been remarked

that idiocy, dementia, and genei’al paralysis of

the insane are practically incurable, so that all

the treatment can consist only of general care

and supervision of the unfortunate sufierers.

This im[)lies cai'eful selection of appropriate

I

food, regulation of the bowels, regulation also of

hours devoted to sleep, to exercise, so far as the

patient can engage in it, to work may be, or

recreation. It has been already said that idiots

are capable of great improvement by judicious

and constant training. Besides this kind of

supervision there is also in such cases a large

amount of restraint necessary, moral restraint

to control fits of anger, spite, or excess in various

other directions, and physical to prevent out-

bursts of violence that might be dangerous to

the patient or others. The best place for such

treatment is undoubtedly an asylum. Of course
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there are many cases of idiots who, if the cir-

cumstances of the friends permitted it, might be
cis well treated at home.

As to other forms of insanity, the question

of treatment in a private home or in an asylum
depends on the nature of the case and chance of

i’ecovery. When the mental disturbance has

been caused by pressure of troubles or by ex-

cesses in drink, or immorality, and where lapse

of time has not confirmed the disease, the best

treatment consists in total change of circum-

stances. The business man must be freed from

his business worries, the literary man from his

books; or, if the insanity has been caused by loss

of friends, disappointments, or failures, only

change of circumstances, with abundant extei'-

nal attractions in the shape of new acquaint-

ances, new occupations, new surroundings, is

capable of diverting the mind from its morbid

dwelling upon itself, and of di’iving from the

memory old and sad associations. This may be

effected, if the patient’s means can afford it, by
intrusting the person to some skilled keeper,

under whose charge he may be permitted to

travel, or by sending the person to some private

home at the seaside or in the country kept by a

properly qualified medical man.

Some cases manifestly must go to an asylum,

such as cases of mania, cases where suicide is

})0ssible, or where violent outbursts might lead

to murderous attacks, cases, in short, of mania,

monomania, and melancholia of pronounced

character.

It may be observed that cases of insanity

affecting women, often young women, and asso-

ciated with sexual functions, cases w’ith a strong

element of hysteria, can never be })roperly treated

by the patient’s friends. They require firm con-

trol, while the patient’s friends invariably find

themselves unable to resist the thousand and

one whims and caprices which are so perplexing

an element in such cases. Frequently such

cases, curable at first by proper control, become

hopeless from the difficulty of proper manage-

ment in the patient’s own home, owing to the

leniency and affectionate but unwise solicitude

of friends.

The Ppevention of Insanity is for the pub-

lic a much more important question than its

treatment. Parents, guardians, and individuals

can wield here a great influence, if they only

know how. First of aU, all parents and guar-

dians should so nourish, train, and educate chil-

dren of whom they have the care, so as to

develop to the utmost their strength of body

and soundness of mind. Secondly, parents and

guardians should take special i^recautions in the

rearing of children, any of whose relatives in a

direct line have shown tendencies to, or have

been actually affected by, insanity. Thirdly,

individuals who are of an age to regulate their

own lives, ought to beware of excesses likely to

lead to nervous exhaustion or degenei'ation,

and, where a bad tendency exists in the family

ought to, if possible, so frame their lives as

regards business, amusements, and other pur-

suits as to secure a calm and equable frame of

mind, free from sudden strains or strong excite-

ments.

As regai'ds the duties of parents and guar-

dians, it is to be feared that the extent to which

oversight is demanded is not proj^erly realized.

It involves attention to diet, to clothing, to

exercise
;
it should have strict regard to the due

proportion of work and play, study and amuse-

ment, and not that only, but also the kind of

work and play, the species of study, and sort of

amusement. Among the better classes the ten-

dency is to leave a good deal at home in the

hands of \q:>per servants and nurses, and to

leave the education of the child entirely in the

hands of the masters at school. The result is,

that at school the child is canned on with the

rest in its class, it being impossible for a master

at school to deal with individual peculiarities in

a large class, and at home the child is at the

mercy of servants, a lai’ge number of whom
certainly are actuated by good motives, and ex-

ercise their power to the advantage of the child,

but some of whom may obtain obedience by

threats and rule by fear. Many childi'en owe

a nervous disposition and unstable mind to ter-

rors 2>roduced by tales told by its nurse, or by

being left in a dark nursery for hours alone,

and in other similar ways. For like reasons

the influence of conqmnions must be watched.

Among the j:)Oorer classes it is not an uncommon

sj^ectacle to see the eldest of a large family of

little ones, herself quite young, being conqjelled,

in order to help her mother (!), to assume herself

the cares of a mother, and to be responsible for

the other children. In these days education

worries are not limited to the children of the

rich. In Great Britain the operation of the

School Boards is limited to no class, and under

tlie code system a scientific species of cram is

taking the place of education. Large classes of

children are taught together—taught in bulk—
all to come up to one standard, as if they were

all made in one mould. For months before the

annual inspection a siq^pressed excitement
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nffects teachers and scholars, and a strain

is endured, than which nothing can be more

trying to growing nerve tissue. Under this

system the weak must suti’er. Parents, tliere-

fore, must not think that state regulation of

education relieves them of responsibility. It

only increases the I’esponsibility. The responsi-

bility of the state is for the mass, the responsi-

bility of the parent is for the individual child.

It becomes, therefore, the urgent duty of })ai’ents

to watch their children, and if the fear of undue

pressure at scliool arise, to seek the o])inion of

a physician, and if so advised to get the child

relieved from some of its burden of lessons.

Another thing to which parents ought to give

their attention is the school hours. It is not

an infrequent thing for children to be engaged

at school from 9 a.m. to 3 or 4 p.m., with no

sufficiently long interval in which to go home

and get dinner without undue haste. This

means breakfast before nine and dinner about

four, hunger in the interval being staved off by

bread and butter. Thus with overworked brains

and under-supplied stomachs, the children are

lit subjects for nervous or any other disease.

Special care must be given to children in

whom there is a probability of hereditary dis-

ease. In particulai’, they ought to be kept

under a wise control, and trained to a proper

self-control, so that angry fits and passions are

subdued and held in check. With them educa-

tion may be all powerful, if badly directed, to

hasten the development of the disease, if pru-

dently conducted to strengthen and develop

what may be naturally weak.

Individuals who guide their own lives, and
have in view the fact that madness has been in

their family, and that therefore for them it may
be a prospect, or who, for other reasons, fear its

advent, should face the risk. If they do so

boldly, they will choose occupations and engage
in amusements that ai’e unexciting in character;

they will avoid excess of all kinds, and espe-

cially avoid indulgence in strong drinks and
animal passions, and will find means for quiet
but profitable occupation in leisure houi’s.

Headache and Giddiness.

Headache {Cephalalgia) is extremely com-
mon, and is of so many different kinds and
arising from so many different causes that one
treatment for all is impossible.

It may be a symptom of a disease, rather than
a disease in itself. For example, it is one of the
commone.st and most painful symptoms in dis-

ease of the brain and its membranes; headache,

giddiness, and vomiting are early symptoms in

affection of the brain owing to disease of the ear

(see p. 100), and it is usual in fevers and other

acute diseases. Further, it is a result of im-

proper conditions of the blood—poverty of bloody

or when the blood is irnjiure owing to rheumatic

or gouty affections, or owing to disease of the

kidneys. In fact, headache may be a mere acci-

dent, or rather accompaniment, of other dis-

eases, which must be attacked before the head-

ache wifi be relieved. One of these diseases

—

Syphilis—deserves special attention. The head-

ache due to syphilis, contracted perhaps years

before, is of a most painful and persistent char-

acter. It has often lasted for weeks and brought

the patient to the verge of suicide. The treat-

ment for it is undoubtedly large doses of Iodide

of Potassium, but the drug must be given

with certain ju’ecautions, for which see under

Syphilis.

In disordei’s of digestion, and specially con-

nected with the liver, headache is generally so

jirominent a symptom as to be counted almost

the real trouble, and hence is called bilious

headache. It is usually of an intense character,

throbbing or bursting and soon accompanied by
sickness. If vomiting occurs, the nausea is

generally relieved, and the headache then yields

to sleep. Often the vomiting does not occur,

and hence the popular resort to a glass of warm
water with a lai’ge tea-spoonful of mustard

stirred in it in order to induce vomiting. This

treatment may be adopted, and often relieves

so quickly that sleep is induced and complete9

the cure so far as the headache is concerned.

Constipation is another frequent trouble pro-

ducing headache. To relieve it as well as to

unload the liver, a blue-pill at night, followed in

the morning by a strong seidlitz-powder, is very

useful. Peojile troubled with such disordered

digestive organs will find the daily or at least

frequent use, in the morning before breakfast,

of mild opening medicine like Hunyadi .Tanos

mineral water (a wine-glassful), Eno’s Fruit

Salt, or other saline purgative, of great value.

Where flatulence is conjoined with constijiation

a teaspoonful of Aromatic Spirits of Ammonia
in a glass of water is often beneficial.

Decayed Teeth must not be forgotten as not

infrequent producers of headache.

In women, as might be expected, disease of

the womb is a common cause.

Arsenical poisoning is accompanied by intense

headache. Other symptoms go along with it

—

sickness, griping pains, depression. Now one

headache and giddiness.
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of the prettiest green colours is nmde with

arsenic, and this colouring matter is frequently

used for wall-papers. The heat produced by a

fire in the room will readily cause the arsenic

to come out of the wall-paper, so coloured, in

invisible vajioui’, which the persons sitting in

the room will inhale. They may, therefore,

suti’er from the above-mentioned symptoms.

Thus some persons have been accustomed to be

plagueil with headaches and nausea when they

rose in the mornings during the winter months,

and when they w'ent away for a short holiday,

or with the advent of summer, the headaches

disappeared. Careful inquiry has found the

cause in their bed-room paper. They used fires

in winter whicli brought out the arsenic, and so

the persons rose in the morning unrefreshed after

inhaling arsenical vapours during the night.

With the arrival of summer the fires were left

off, the arsenic was not vaporized, anti the

symptoms disappeared. Similarly others have

been afflicted with headache after sitting some

hours in their drawing-room, or some particular

sitting-room or study. Therefore all who are

similarly troubled should examine any green

papers that may be on their walls; and no

householder should permit a green paper to he

put on a wad in his house, tindss a chemist has

certified it to he free from arsenic. Let him not

trust the pjainter or the seller of the paper.

Apart, however, from affections like these, in

whicli it is mainly an indication of the real dis-

ease, headache may be almost or actually an

affection in itself.

Of this sort three main types may be taken.

I. Headache due to congestion of blood-ves-

sels in the brain, that is, to too much blood in the

brain. This is the congestive or plethoric head-

ache. It is attended with throbbing blood-

vessels, is of a heavy dull sort, often accom-

panied with giddiness, and liable especially to

attack full-blooded people who live well and

take too little exei’cise. In women it will tend

to occur if the monthly periods be insufficient

or su{)j)ressed.

II. Headache due to too little hlood in the

brain is the o|)posite of the above, and is called

the anaemic headache. Pale, weak girls who

suffer from excessive regular discharge, mothers

exhausted I)y nursing, the badly fed and ill

nourished, are liable to this form. Besides,

the.se conditions may quickly arise in people

in ordinary health, producing this anaemic

condition of the brain, lasting for a short time,

and exciting a headache. It is well known

that during sleep the brain has a much smaller

blood-supply than in waking hours, and it may
well be that the headache that many people

experience, if they sleep beyond their usual

time, is due to this condition too much pro-

longed. The anaemic variety is acconq)anied

by listlessness, indisposition to usual work, and

so on.

III. The nervous headache is perhaps com-

moner than any. It will come on from many
causes

;
loud noises, slight excitements, will

readily provoke it in some. Teachers seem

peculiarly liable to it. The studious, and those

who work with their brains, so to sj)eak, find it

a frequent companion. “Thunder- in the air”

is often said to j)rovoke it. Fatigue, such as

ladies undergo during “shopping,” late study,

business worry, all these are inseparably linked

to it. A form of the nervous headache is called

megrim or brow ague. It particularly affects

delicate women, in whom fatigue, confined hot

rooms, or errors in diet speedily excite it. It is ah

aching pain, attended often by sudden shooting

pains, and throbbing vessels. Beginning dull,

it gradually becomes intense, becomes intoler-

able by movement, gives rise to an intense nausea,

which may occasion vomiting, and terminates

in sleep. It is curiously enough hereditary, and

comes on, in those afflicted with it, at regu-

lar intervals. Disorders of sight and speech

sometimes attend it.

Under the nervous variety may be classed

the neuralgic headache. The slightest exposure

to cold may bring it on. The pain of it is

frequently of a shooting character, and it often

comes on regularly at a particular time of day

or night.

Treatment.

—

For the congestive variety a good

purgative medicine is desirable,—rhubarb and

magnesia, Gregory’s powder, aloes-i)ill, seidlitz-

j^owder, &c., with regulation of diet, which

should be plain, exercise, and fresh air. A
good meal has cured many a headache. It may

be that, the person having long fasted, the

blood has “gone to the head,” since there is

no work for it to do in the digestive organs,

which in fasting are always pale. As soon as the

person has taken a good meal the blood rushes

dow'ii to the stomach and bowels to siipply

means for their activity; and so the headache

is relieved. In such a case of course the long

fast indicates the remedy.

For the ancemic variety, good food, iron tonic

(see Prescriptions), and similar means of get-

ting up the system are obviously required.

For the nervous headache a great variety of

I medicines has been recommended. The real)}''
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nervous form is often greatly benefited by

nerve tonics, and specially by phosphorus. To

teachers and studious people this may specially

be recommended. The writer has known cases

of teachers to whom nervous headache was a

perfect plague, who could scarcely teach for two

or tliree hours without its appearance, and to

whom pliosphorus in pill was a great boon.

The best way to obtain it is in pill. These j^ills

may now be obtained all over the world,—
either Kichardsou's pill or M‘Kesson & Robbins

(New York). The quantity of phosphorus in

each pill should be i^th to ^th of a grain,

and may be obtained alone in the pill, or com-

bined with iron (2 grs.), nux vomica to
-J-

gr.),

and quinine (.1 to 1 gr.). The latter combination

is good for people needing general strengthen-

ing. The same makers put up a pill very use-

ful for females, of phosi^horus (Joth gr.) and

valerianate of zinc (1 gr.).

For megrim a good and safe remedy is bro-

mide of potassium, 30 grs. in a wine-glassful of

water. A remedy recently used and of great

value is the effervescing citrate of caffein, of

which one tea-spoonful may be taken in a

wine-glassful of water every hour for several

doses. In America guarana (Brazilian cocoa)

has been much used in 15-grain doses. Chloi’-

ide of ammonium (sal ammoniac), in doses

of from thirty to forty grains in milk three

or four times a day, is a favourite remedy with

some.

As a preventive a mineral water like Ilunyadi

Janos every morning, or fruit salt, or even a

tumbler of common salt and water, is strongly

advised. The use of strong tea, coffee, or to-

bacco should be discontinued.

For the neuralgic headache nothing is more
valuable than a powder containing 5 grains of

quinine and 20 grains of salicylate of soda, taken
in water, once in twenty-four hours.

During the attach the person should be kept
quiet in a dax’kened room, with head raised, and
the frequent application of iced cloths made
use of.

Vertigo (giddiness, swimming in the head)
is a sense of things whirling round, and may
pass off speedily, or may cause the patient to

stagger and fall.

It is a symptom rather than a disease. It

accompanies disease of the brain, and a si)ecial

disease of inner parts of the ear (Meniere’s
Disease). Sometimes it is a mere indication of

a passing disturbance in the circulation of the
blood in the brain, sometimes the result of an

unhealthy condition of the blood. It may be

almost the only symptom in mild cases of epi-

lepsy. It also is very often dependent upon

digestive disorder, and will very often be found

to be due in %vomen of the working-classes, and

girls kept busy all day in warehouses, to excessive

tea-drinking, want ofregxdar nourishing diet, and

consequent indigestion and jlatidence. Women
are also subject to it at the monthly joeriods,

and on the occasion of any sudden stoppage of

them, or during “the change of life.”

The use of opium, and excess in alcohol, or

specially tobacco, will produce it.

The treatment is indicated by the cause.

Set the indigestion or ffatulence right, and

attend to the functions. If ffushings of the

face accompany it and indicate congestion, use

purgative medicines, minei'al waters, wholesome

but not too rich diet, and exercise. Cease

excess in drugs or tobacco. If the symptoms

seem to indicate a more serious cause, only a

physician is capable of arriving at the truth.

Somnambulism, Sleeplessness and

Nightmare.

One of the characteristics of all living things

is their ‘periodicity. Thus plants have their

period of activity, culminating in the produc-

tion of ffovver and fruit, and their period of in-

activity during which they a|3pear quite without

life and sap. Not only have they their annual

periods of activity and inactivity, but also daily

periods, their alternations being so largely de-

pendent upon light and heat. Thus while or-

dinary ffowers ffourish mainly during the day-

time, the night-ffowering cactus blooms and
emits its perfume during the night. Animals
also exhibit this periodic character. Most not-

able exaiu])les are the hybernating animals, who
with the coming of winter’s cold are subject to a

remarkable diminution of their bodily processes,

so that tliey pass the winter in a condition of

unconsciousness, waste being reduced to the

lowest, and the bodily function being just per-

formed sufficiently to maintain the spark of life,

which the return of heat reanimates into a flame.

Human beings also present many instances of

a periodic character. The chief is undoubtedly

exhil)ited b}'^ the heart. This organ might seem
at first to be j)er])etually active during the

whole of a person’s lifetime
;
but it is not so.

The movement of the heart is rhythmic, the

rhythm consisting in regularly alternating pe-

riods of work and of rest. Thus, at the close of

each contraction of the heart, signified by the
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beat against the chest wall, there is a pause, ami
the perioil of contraction is in the j^roportion of

fths to that of the rest, which is ftlis; the

heart, that is to say, works fths of its time and
rests fths. Similarly after every expiration from

the lungs there is a pause before the next inspira-

tion begins. These j)eriods of rest are necessary

for the continued vigour of the organs. The heart

that was kept in such a state of excitement that

it had little or no intervals between its contrac-

tions would be speedily exhausted, and would

require to cease its work altogether. It is

undoubtedly during the periods of repose that

the energy expended in the immediately ]>re-

ceding activity is mainly renewed, and conse-

quently, if, through want of the repose, the needed

replenishment of energy did not take place,

exhaustion would speedily follow. Now sleep is

just another manifestation of this periodic char-

acter of living processes. Sleep affords the in-

terval during which nervous energy expended

during the waking hours is renewed. In the

waking state the mind is being constantly ap-

pealed to. From all sides, by means specially

of eye, ear, nose, and other sense organs, de-

mands are matle upon the attention of the brain,

and durinof this wakiim state there cannot be a

moment when the mind is not occupied somehow

or other. All this means expenditure of foi’ce,

and consequent waste, which must be repaired.

There, therefore, comes a time when this expen-

diture has reached a point when it is of advan-

tage that it should cease, and the desire for sleep

arises. The desire may, however, be fought

and the activity of the brain continued hy

demand. This activity hy demand means a

greater than usual expenditure of nerve-force,

a greater than usual degree, that is, of nervous

exhaustion. But it is obvious that the time

will speedily come, be the stimulus what it may,

when the cells that ai’e the source of the energy

can no longer respond to the demand, and sleep

will sixpervene, no matter how resolutely it may
be resisted, and no matter what objects are

brought before the mind with a view to main-

tain its atterition. Bemarkable instances of this

fact are given, such as those of guimer boys

falling asleep during the height of an action,

owing to the fatigue caused by their labours in

carrying ammunition for the gunner. A case

is also reported of a ca[)tain of a warship, en-

gaged in the last attack upon Rangoon, falling

asleep, and remaining so for two hours beside

one of the largest guns of his ship, the gun

being served vigorously all the time. Instead

of sleep supervening, however, it often happens

that, M'hen sleep has been kept off by great

mental etlbrt or strain for a considerable time,

a condition of irritability is set up which pre-

vents the access of sleep when it is at length

desired. Busine.ss men, literary men, students,

who night after night occupy themselves with

business cares or studies far beyond the usual

hour of retiring, are a])t at length to produce

a condition of extreme excitability and restless-

ness, which prevents them going to sleep with-

out delay when at last they do retire, and

which prevents the sleep being either refreshing

or restoring. This is properly an abnormal

condition, a condition iq)on the very borders of

disease, if not actually disease. It indicates the

revolt of the nervous centres to the treatment

they have received, a revolt which may ]~)ass

into something very much worse if the cause of

it be not speedily done away with.

It has been said that during our waking

hours the mind is kept incessantly active by the

demands made on it through the senses. Natur-

ally. th.erefore, sleep is most readily'^ obtained

when the avenues of sense are closed, so that

the mind is cut off from the distractions that

thi’ong iqron it. Thus the closing of the eyes,

and darkness, cut off distractions conveyed by

the organs of sight, and with silence the ear is

powerless to stimulate. It is recorded of a boy

who had only one eye and one ear that were of

any use, and who, owing to disease, was other-

wise insensible to impressions from without,

that the closing of his ey^e and tlie blocking up

of his ear speedily put him to sleep.

The condition of the brain during sleep is one

of considei’able bloodlessness. There seems to

be both a diminished quantity of blood circu-

lation through the brain, and the speed of its

movement is lessened
;
whether this is the cause

of sleep, or is the result of diminished activity of

the organ— less demand and consequently less

supply—it is difficult to say^ Proltably it is

rather an effect than a cause of sleep.

In slee]), then, the mind is cut off from the

outside world. The question has arisen whether

this is all, or whether sleep inqdies not only the

interriqdion to the conveyance of stimuli to the

mind bv the avenues of sense, but also inter-

ru])tion to the activity of the mind itself. In

a word, does the mind slee]) too, or does it wake?

On the answer to this question de])ends the ex-

planation given of many very com])licated and

interesting facts, such as those of dreaming and

somnambulism. Many maintain that the mind

is quite inactive during sleep, when the sleep

is good. If the mind is quite inactive during
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ordinary profound sleep, there can, of course, be

no dreaming, since that implies an activity of

the mind. So those who believe profound sleep

to mean complete mental inaction, believe

dreaming to be the mark of imperfect sleep,

and to occur, therefore, when sleep is light, and

specially in the stage between sleeping and

wakino;. The main feature of dreaming is that

however active the mind may be the will is in

abeyance, and ideas and imaginations throng

thromdi the mind without let or hindrance in

uncontrolled disorder. They are ideas with

which the mind has been previously occupied,

and which come u}> perhaps accompanied with

their old associates, perhaps with other old

ideas, not, however, formerly associated with

them. They are frequently suggested by exter-

nal circumstances, a sound setting up a rapid

train of ideas which rushes across the mind in

the interval befoi-e the person is awakened by

it. Or the suggestion may come from within

—

the pains of indigestion setting up dreams of

terror, coldness of some part of the body sug-

gesting to the sleeper that he has fallen into the

water, and so on. Nevertheless it has happened

that intellectual processes of a high order have

been carried on in dreams. Opposed to the

view that the state of mind during sleep is one

of inaction, is that view which holds that the

mind is always active, and that in sleep we are

always dreaming, but that we do not remember
our dreams uidess we aw'ake in the middle of

them. It is the memory that is defective and
fails to recall our dreams. This view offers a

simple explanation of di'eamingand of somnam-
bulism.

Somnambulism is distinguished fromdream-
by the fact that while a person may recall

his dreams, the somnambulist has no recollec-

tion of anything said or done during sleep.

Somnambulism may be in the very simple form
of talking in the sleep, or may amount to get-
ting u]), walking about (this is what the word
implies sleep-walking), and cng.aging in vari-

ous kinds of activity. Cases are recorded of
men rising in sleep, dressing, and going out to
their workshops or offices, of mathematicians
working out obscure problems which had baffled

them when awake, of lawyers writing out just
and accurate opinions on difficult and intricate

points of law, concerning which they had been
unable when awake to form a decision, of
poets writing some of their most delightful
verses, of musicians composing their most suc-
cessful pieces, and of people discovering pi’op-

erty that had been long lost or mislaid past

finding. The credibility of such feats is denied

by some eminent men, and yet instances are

given of such things being done. More than

that, there are credible records of as marvel-

lous feats being performed by persons who
developed their jiower during attacks of mad-
ness, and of peoi)le displaying, during attacks

of delirium due to fevei’, powei’s formerly un-

known to themselves, and powers they no longer

possessed when the delirium had jDassed. Tims

Dr. Rush, an American physician, has recorded

of a female patient of his who became insane

after child-birth, in the year 1807, that she
“ sang hymns and songs of her own composition

dui'ing the latter stage of her illness with a tone

of voice so soft and pleasant that I hung upon
it with delight every time I visited her. She

had never discovered a talent for poetry or

music in any previous part of her life. Two
instances of a talent for drawing,” he adds,

“evolved by madness, have occurred within

my knowledge.” Coleridge in his Biogra'plda

Literaria (p. 54, ed. 1870) relates the following

case, which “occurred in a Catholic town in

Germany a year or two before my arrival in

Gottingen, and had not ceased then to be a fre-

quent subject of conversation. A young woman
of four or five and twenty, who could neither

read nor write, was seized with a nervous

fever, during which, according to the assevera-

tions of all the priests and monks of the neigh-

Ijourhood, she became possessed, and, as it ap-

peared, by a very learned devil. She continued

incessantly talking Latin, Greek, and Hebrew
in very pompous tones, and with most distinct

enunciation. . . . The case had attracted

the particular attention of a young jjhysician,

and by his statement many eminent physiolo-

gists and psychologists visited the town and
cross-examined the case on the spot. Sheets
full of her ravings were taken down from her
own mouth, and were found to consist of sen-

tences, coherent and intelligible each for itself,

but with little or no connection with each other.

Of the Hebrew a small portion only could be
traced to the Bible

;
the remainder seemed to

be in the Rabbinical dialect. All trick or con-

spiracy was out of the question. Not only had
the young woman ever been a harmless, simple

creature, but she was evidently labouring undei’

a nervous fever. In the town in which she had
been resident for many yeai’s as a servant in

different families, no solution presented itself.

The young physician, however, determined to

trace her past life step by step; for the patient
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herself was incapable of returning a rational

answer. He at length succeeded in discovering

the place where her parents had lived
;
travelled

thither, found them dead, but an uncle surviv-

iug, and from him learned that the patient had
been charitably taken by an old Protestant pas-

tor at nine years old, and had remained with

him some years, even till the old man’s death.

Of this pjistor the uncle knew nothing but that

he was a very good man. With great difficulty,

and after much search, our young medical

philosopher discovered a niece of the pastor’s,

who had lived with him as his housekeeper, and
had inherited his effects. She remembered the

girl; related that her venerable uncle had been

too indulgent, and could not bear to hear the

girl scolded
;
that she was willing to have kept

her, but that after her patron’s death the girl

hei-self refused to stay. Anxious incpiiries were

then, of course, made concerning the pastoPs

habits; and the solution of the phenomenon
was soon obtained. For it appeared that it

had been the old. man’s custom for yearn to

walk up and down a passage of his house, into

which the kitchen door opened, and to read to

himself with a loud voice out of his favourite

books. A considerable number of these were

still in the niece’s possession. She added that

he was a very learned man, and a great Hebra-

ist. Among the books were found a collection

•of Rabbinical writings, together with several of

the Greek and Latin fathers
;
and the physician

succeeded in identifying so many passages with

those taken down at the young woman’s bed-

side, that no doubt could remain in any rational

mind concerning the true origin of the impres-

sions made on her nervous system.”

Dr. Abercrombie relates cases where attacks

of somnambulism came on, not during night, but

during daytime. During the attack— which

lasted some time, then passed off, and at some

later period returned— during the attack the

persons were abstracted, and could do what was

impossible to them after the attack passed off.

One patient was an educated young lady, who,

on recovering from her first attack, found she

had lost all her former knowledge, and set to

work to regain it. She was making progress

when she was seized with a second, which left

her with her former state of knowledge quite

restored. This alternation went on for four

years, one attack leaving her without her former

knowledge, and the next restoring it. In this

case there was shown what is called double

consciousness, that is, things or persons that

may have been seen, or things that may have

been heard, during an attack were not re-

membered when the attack passed off’, but

were recalled during a succeeding attack. In

the same way, anything seen or learned in the

interval between two attacks was entirely for-

gotten in succeeding attacks, but w;is easily

remembered in the intervals.

Thus, during somnambulism mental processes

of a high character may go on, but they leave

no recollection behind them.

A curious cii’cumstance is that a person walk-

ing in sleep will move round obstacles in his

path, and guide his course just as if he were

fully awake and fi;lly conscious of all his move-

ments. This may be explained by reflex action

(see p. 94), the objects making impressions on

the eyes, and those impressions through the

nervous ganglia at the base of the brain stimu-

lating in a habitual way certain centres for

movement. Often, however, somnambulists

walk into dangers that cause their death.

The ordinary forms of sleep-talking and sleep-

walking are common enough in children.

The treatment of such conditions nmst largely

depend on the person, whether child or adult.

Anything that over-excites should be avoided,

whether over-feeding, or feeding with too rich

diet, or over-exercise, or over-study, or the over-

excitement of pleasure. At the same time it must

be looked to that the person, and especially the

child, is not given to very deep slumber because

of poverty of blood, and consequent insufficient

nourishment of the brain for its healthy activity.

Means should be taken if possible to prevent

the occurrence of sleep-walking by awaking the

person during the night. If the tendency is to

walk at a certain time, this will be especially

beneficial by anticipating the period, and so

gradually weakening the habit. Children of this

tendency should never be allowed to sleep alone

;

and in all cases precaiitions should be taken to

prevent a sleep-walker from opening windows,

outer doors, &c.

For children, bromide of potassimn, in 5-

grain doses, at bed-time, is specially valuable in

allaying any excitable condition from which the

disorder may spring.

Sleeplessness (Insomnia) is of many kinds,

from absolute wakefulness, acconi])anied by a

bu.sy brain, proljably the result of it, to the

dull stupor that is not true sleep, or the broken

fitful .snatches disturbed by dreams and fancies,

generally of a di.sagreeable sort. Like head-

ache, it has a variety of causes. Overwork and

worry is a common cause. The business or
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professional man, especially those who have to

sit late busy with books or ideas, if he goes

straight off to bed, very likely sleeps little or

badly. Similarly, the woman who has many

engrossing honsehold cares, and who, with lain-

ning about and directing affairs, is intensely

fatigued, is likely to pass a night that, with

sleep, or without it, will probably prove unprofit-

able in the morning. Badly ventilated apart-

ments can provoke it. Indigestion, constipa-

tion, and heavy suppers are well known bad

conducers to sleep.

Treatment.—It will be found that quiet rest

without work of any sort for an hour at least

before retiring is the best preparation the ex-

hausted business man, brain worker, or house-

wife can have for bed. Every clergyman who

has had an evening service knows that if he

wishes to sleep he must let some of his excite-

ment work off before going to bed, and he

usually aids its departure with a quiet smoke

and talk by the fireside. To a mild smoke to

the man accustomed to it there is no possible

objection. Brisk evening exercise in the open

air, the use of the cold bath, or the mustai’d

foot-bath, to draw the blood from the head,

may be tried.

None of these methods is of any avail to many
people, and meanwhile the sleeplessness becomes

painful, exhausting, or killing. Some drug

must be resorted to; which should it be? Not

opium, and not chloral hydrate. The use of

both of these grows perniciously. The man who
accustoms himself to his nightly dose of opium

requires increasingly larger and larger doses, and

soon begins to use the drug for relief from other

troubles. Chloral hydrate, too, gains a wretched

mastei’y, and has had its countless victims found

dead in the morning, because in their confidence

in its use an overdose had by mistake been

taken. Again the safe drug is bromide of potas-

sium—30-grain doses in a wine-glassful of w’ater.

Failing it, extract of Indian hemp is not so

hurtful as opium, but must also be watched.

A dose of to 1 grain in pill on going to bed
may be tried, but not constantly. Any nerv*ous

condition of which sleejilessness may be only

another expression should be treated durinf«- the

daytime, perhaps with tonics, for example, the

phosphorus pill recommended for nervous head-
ache. Wakefulness as the result of indigestion

is to be treated by the removal of the cause.

Nightmare is a condition of great activity

of certain nervous structures that occasions

dreams of a very vivid and usually terrible and

distressing character. The anguish of the situ-

ation is increased by the want of voluntai’y

])ower, and the inability to move or cry out.

When this is at last, after a seemingly intense

sti'uggle, effected, the ]>erson awakes. In chil-

dren nightmare—night-terrors, as it is some-

times called— occurs, in which the child wakes

up some hours after going to sleep, in great

fright, witli a piercing cry and staring eyeballs.

Treatment.—Nightmare is very frequently

due to indigestion or errors of diet, and these

must at once be seen to and corrected. The

adult must avoid heavy suppers, and the child

must not be overfed. The bow^els should be

relieved by ordinary purgative medicine, such

as castor-oil. If the child be specially nervous

the bromide of potassium, as recommended for

somnambulism, may be given.

Other diseases, such as paralysis, epilepsy,

&c., are discussed further on, for though they

may spring from causes affecting the brain, they

may also be due to affections of the spinal cord

or other parts of the nervous system.

II. Diseases of the Spinal Cord.

Inflammation. It has been pointed out

(p. 97) that the spinal cord consists, like the

bi’ain, of white and grey nervous matter, ar-

ranged in a particular way, and enveloped in

membi’anes. It too has its supply of blood for

its growth and vigour. The cord, consequently,

will be liable to inflammations of its own sub-

stances, or inflammations attacking its mem-
branes. As similar affections attacking the

membranes of the brain are called Cerebral

Meningitis, so those of the spine are called

Spinal Meningitis. Inflammation of the sub-

stance of the cord itself is called Spinal Myel-

itis. It is sufficient to mention these names,,

and quite unnecessary to detail the symptoms.

The affections are not so common as to require

description in a work of this kind, and besides,

the detei’inining of their presence is a work of

difficulty for even skilled physicians. The dis-

eases are associated with pains of various kinds

and with paralysis.

Inflammation of the cord, however, may be

set up by injuries, or by exj^osui’e to cold and

wet, and manifests itself by fever, intense pain

in the back, and paralysis of the lower limbs.

In such cases relief may be obtained by the use

of leeches and hot applications. The paralysis

may remain after the inflammation has passed

away, requiring the use of blisters, friction,

electricity, &c., conjoined with nerve tonics, to

restore the function.
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Degeneration of the cord is the general

cause of various kinds of paralysis. In one form
of degeneration the breaking down of the nerve-

cells and wasting of nerve-tibres is associated

with an increased formation of other forms of

cells and fine connective tissue, so that the part

of the cord subject to these changes is deprived

of its natural structure and becomes hardened.

Tliis condition is called sclerosis (Greek, skUros,

hard).

Congestion of the cord is usually of a chronic

form, occurring in old people. It is attended by
rather vague symptoms, among which are aching

back and limbs, and diminished muscular ]:)ower,

especially of the lower extremities. Its treat-

ment should be conducted with friction to the

spine, and the use of tonic medicines and nour-

ishing food.

Spinal Imitation is a phrase of frequent

use, and yet it is difficult to say whether it sig-

nifies any special disease.

The symptoms which are included under the

phrase are various: pain or tenderness in various

parts of the body, a feeling of constriction of

the chest, a sensation of a lump in the throat,

cough, palpitation, and specially constant sick-

ness and vomiting. These occur usually in hys-

terical girls. On tapping with the knuckle

down the back over the spines of the vertebrai

a place is reached where there is distinct shrink-

ing by the patient from the stroke. On testing

again by passing hot and cold sponges alter-

nately down the spine, shrinking occurs when

the sponges pass over the special spot. It is to

be observed that the tenderness is invariably

over a spot.

The treatment of spinal irritation consists in

the application of blisters over the painful spot.

Often one blister has a most marvellous effect,

causing the disappearance of tlie pains and the

relief of the sickness. To tliis should be con-

joined the use of nourishing food, and quinine

and iron tonics. Change of air is also valuable,

the general treatment being directed to the

removal of the hysterical condition, which, in

most cases, is at the root of the trouble.

Concussion of the .spinal cord is the result of

shock, such as that due to a fall, a throw from

a horse or gig, or shock received in a railway

collision, &c.

The symptoms are often very vague. For

instance, after recovery from the immediate

shock of a severe shake in a railway accident,

the per.son may feel comparatively well. After

some days, however, even weeks, insidious symp-

toms may appear, tingling sensations, numb-
ness or coldness of the limbs, loss of power,

difficulty in walking, and perhaps ultimately

paralysis. Unfortunately, owing to the con-

siderable amount of money fi-equently obtain-

able in name of damages for such injuries, there

is great temptation for dishonest persons to

feign these and similar symptoms, even to the

paralysis. It is very difticult for surgeons to

express a decided opinion, just because the symp-

toms are subjective, that is, reveal themselves

to the patient only. One test, however, is fre-

quently applicable, that of electricity, which in

such cases is capable of revealing with certainty

the presence of actual changes in the healthy

condition of nerves and muscles.

The treatment adopted by a person who has

received such a shock ought to be to get to bed

as quickly and quietly as possible. Absolute

rest may prevent the development of any in-

flammatory jjrocesses. Any further steps should

be taken only with medical advice.

Spina Bifida. Refer to Diseases of Chil-

dren.

III. General Nervous Diseases. Paralysis.

Paralysis comes from a Greek verb mean-

ing to relax or disable at the side. Paresis and

palsy are terms also used to imply the same

condition of loss of power. The paralysis may
mean loss of power of moving, or loss of power

of feeling. In some diseases both occur, and

the pai’alysis is said to be perfect or complete. In

other diseases only one may occur, and the

paralysis is said to be imperfect or incomplete,

and then paralysis of motion is spoken of, or

paralysis of sensation, as tliecase maybe. Para-

lysis of sensation is also called anaesthesia.

Paralysis may arise from disease of the brain,

disease of the spinal cord, diseases of nerves or

of muscles, or may be due to poisons, esjieci-

ally to lead poisoning. According to the seat

of the disease is the nature and extent of the

paralysis.

Hemiplegia is a paralysis that is limited to

one side of the body. In it the power of mov-

ing voluntarily the muscles of the affected side

is lost. It is due to disease of the brain. Now
it has been mentioned (p. 92) that the corpora

striata at the base of the brain are to be re-

garded as the centres for motion, and that when

we will to move any part of the body the im-

pulse descends from the cerebral hemisphere to

the corpus striatum, and is transmitted by it

down the spinal cord and out by nerves to the
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muscles that are to be moved. It was also men-

tioned that the fibres that carry such impulses

from the corpus striatum cross over from one

side to the otlier in the medulla oblongata, so

that messages from the right corpus striatum

pass to the left side of the body, and from the

left corpus striatum to the right side of the

body. Thus any disease on the right side of the

bruin, which prevents the message from the will

reaching the coi’pus sti’iatum, or any disease

which injures the corpus, or which prevents the

message transmitted from it reaching the spinal

cord, will produce paralysis—hemiplegia — of the

left side of the body, while any disease in similar

positions on the left side of the bruin will pro-

duce paralysis of the right side of the body. The

disease is generally due to the bursting of a

blood-vessel, the blood from which forces its

way among the delicate nervous structure, de-

stroying it; or it may be due to a blood-vessel

being blocked, for instance by a small clot of

blood sent from the heart, a condition fre-

quently caused by rheumatic fevei’, and called

embolism. When a clot is the cause of the

paralysis the area of brain substance supplied

by the blocked vessel is suddenly dei)rived of

its accustomed quantity of blood, and is thus

rendered incapable of performing its duties.

Symptoms.—The paralysis may come on

suddenly without consciousness being lost, the

person suddenly discovering that he has lost the

power of one side. It may come on with giddi-

ness and confusion of thought, or with a severe

pain in the head, or with sickness, pallor, and

faintness, or with entire loss of consciousness.

In some cases the paralysis is at first slight, but

progresses, and passes on to unconsciousness,

which may be recovered from, the pai’alysis of

one side remaining; or it may deepen into

death. In an ordinary case the one side of the

body will be found powerless, thougli feeling

remains, the same side of the face is paralysed,

and the active muscles of the opposite side con-

sequently pull the face to that side, so that the

face is twisted. There is thickness and indis-

tinctness of speech, and when the person puts

out his tongue it is pointed towards the para-

lysed side, because one half of it is paralysed.

In less severe cases some power may be left in

the leg, though the arm may be quite useless.

The mind may be affected, but is frequently

apparently not so. In favourable cases recovery

begins in the leg. Eecovery may be conq)lete,

or only up to a certain point, or not at all. In-

stead of recovering the paralysed limbs may be-

come rigid, the mind enfeebled, and the body

fail, so that bed-sores form. Other attacks are

apt to follow tlie first.

Treatment consists in removing the patient

at once to bed in a quiet well-ventilated room,

the head being slightly raised. If he is uncon-

scious, practically nothing can be done except

to keep him undisturbed till consciousness re-

turns. Then he is to be fed on a simple, nour-

ishing diet, milk especially, all stimulants being

forbidden. His bowels must be regulated, but

not with strong medicines; an injection of

warm soapy water is very useful. Nothing

further should be attempted without medical

advice.

Cross Paralysis is the name given to the

paralysis of one side of the body and the oppo-

site side of the face. It indicates the disease to

be in the region of the medulla oblongata, and

is more serious than ordinary hemiplegia, be-

cause, as explained (p. 93), in this region are

many centres whose activity is necessary to

life. For instance, in this neighbourhood ax’e

the centres for breathing and for swallowing.

If, therefore, swallowing is difficult or impos-

sible, it indicates the great gravity of the case.

Paraplegia is the term applied to paralysis

proceeding from disease of the spinal cord. The

extent of the paralysis naturally depends on

the level in the spinal cord where the disease

exists. If it be low down the functions of the

bowels and bladder are interfered with, and the

legs are paralysed; if it be much higher up, the

muscles of the trunk are also involved, and the

upper limbs. Usually it is the lower half of the

body that is affected. Both motion and sensa-

tion may be paral^’^sed, or owing to a peculiar

distribution of the disease in tlie cord motion

may be paralysed on one side and sensation on

the other.

The symptoms, thus, generally include par-

alysis of the lower limbs, and involuntary dis-

charges from the bowel and bladder. While the

person cannot move his legs by the ])ower of

his own will, they may move involuntarily and

start spasmodically because of reflex action (see

p. 87).

The treatment depends on the cause of the

disease, which may be inflammatory action in

part of the cord, effusion of blood into the cord,

disease of the vertebrae, want of due supply of

blood to the cord, syphilis, and other causes.

This it is often difficult to determine.

Till competent advice can be obtained the pa-

tient is simply to be kept clean and dry, and to be

given simple, nourishing diet. Deep sores are
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apt to form, and to guard against this watch-

fulness is necessary. (See p. 47.)

Aphasia (Greek a, not, and phasis, speech)

is the term first used by the French })hysician

Trousseau to denote loss of the power of s])eech

due to disease of the brain, and not to paralysis

of the organs of speech. It has various forms

difficult of distinguishing. One form has been

called aphemia {a, not, and p/ienii, I speak), in

which the person has lost the power of willing

the combined movements which go to produce

speech. At the same time he can read to him-

self, write, and understand what is said to him,

but cannot himself produce the movements that

will enable him to express himself. In another

form, called amnesia (a, not, and miieme, mem-
ory), the person loses memory of words, so that

he cannot speak, nor read to himself, nor write.

He may retain a few words, which he employs

indiscriminately. He can repeat words dic-

tated to him, and seems to understand what is

said. Ill agraphia (a, not, and grapho, I write)

there is loss of power to write, not from par-

alysis of the hand or fingers, but from inability

to express ideas in writing. At the same time

the person may be able to read and speak, but

when he or she tries to write, jargon is the only

result, though the letters can be formed quite

distinctly and pi’operly. These affections, all

grouped under the name aphasia, were attributed

by the late M. Broca of Paris to disease situ-

ated in a special region on the left side of the

brain in front. The disease is sometimes tran-

sitory, being due to slight congestion of part of

the brain, occurring after long illnesses, more

especially fevers. Much more frequently, how-

ever, it is partially or entirely permanent,

caused by apoplexy, softening of the brain, or

the pressure of a tumour. Sometimes aphasia

occurs alone; at other times it is accompanied

by paralysis of one side of the body, generally

the right side.

The treatment demands the aid of a physi-

cian, and consists in attention to the bowels,

the use of good easily digested food, avoidance

of all excitements, and the employment of tonics,

such as iron, quinine, and strychnine.

Local Paralysis is the jffirase used to sig-

nify that one muscle or a group of muscles is

affected. It does not sjjring from disease of the

brain or spinal cord, but from some disease of,

or injury to, a particular nerve-trunk. An acci-

dent, for instance, to an arm may have so bruised

or otherwise injured one of the nerves that it is

cut off from its centre in the cord, and conse-

quently wastes. The muscles to which this

nerve proceeded are consequently depri\ ed of

its influence, and are therefore paralysed. In

fracture such an injury might be caused by the

ragged ends of the broken bone. A tumour
pressing on the nerve might produce the same
results. If a sensory nei’ve is involved then the

region of skin supplied by that nerve is devoid

of sensibility. The trouble of such local
]
3ara-

lysis is that the muscles, deprived of their nerve

supply, speedily waste, lose their j)Ower of re-

sjDonding to a stimulus, and become weak and
soft. Facial palsy is an example of this kind

of paralysis.

Facial Palsy, paralysis of one side of the

face, is due to some affection of the part of the

seventh cranial nerve (p. 96) which confers

movement on the muscles of the face. This

affection of the nerve may occur in any jjart of

its course from the brain to the muscles of the

face. The common form, and the form which

it is desii’able to note in this place, is frequently

due to cold caught by a person sitting in a rail-

way train at the side of an open window and

facing the engine, so that the draught blows on

one side of the face. It has been mentioned

that one half of the face is paralysed in hemi-

plegia, but this paralysis of the face differs from

what is called facial palsy in the completeness

of the paralysis in the latter case as shown by

the symptoms.

Symptoms.—One side of the face is motion-

less, quite smooth, unwrinkled, and soft. The

patient cannot shut the eye of one side, the eye-

ball is consequently exposed continually, dust

may lodge on it, and thus a state of constant

irritation is set up, and the tears flow over the

cheek. The person cannot whistle or blow out

a light. When he tries, the paralysed cheek is

sim])ly blown up with the air. When he eats,

food is apt to lodge between the gums of the

affected side and the cheek, and is jnoductive

of great annoyance. Sometimes the hearing and

taste are affected. The brow is smooth on the

palsied side, and when the patient wrinkles his

brows Old}’' the healthy side is thrown into fur-

rows. The face is drawn to the healthy side by

the action of the muscles of that side. When
the person tries to laugh or make a grimace the

result is very lidicidous, one side responding

and the other being absolutely smooth. Now
in paralysis of the face, due to hemiplegia, the

eye and forehead usually escape.

Besides cold, rheumatism, inflammation of the

ear, and decayed teeth, may cause this art'ection.
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Treatment.—Let the patient be sure that

rheumatism, ear or tooth atiectiou, is not present

to account for the paralysis. If it is believed to

be due to cold, the probability of recovery is

great, but not for a few weeks or perhaps some

months. If it is due to cold, the s))eedy ap-

plication of leeches on the bone immediately

behind the ear, and, after it, blisters, hot fomen-

tations, &c., are recommended. Later the most

beneficial treatment is with electricity, which,

even after the lapse of considerable time, will

restore the nourishment and tone of the muscles,

and has great chance with patient use, of ulti-

mately restoring voluntary movement. Let it

be observed that electricity does not mean mag-

netism, and that the use of magnetic belts, collai’s,

&c., are absolutely valueless. The electricity to

be used is either that obtained directly from a

galvanic battery, or the kind called induced elec-

tricity, obtained by sending a galvanic current

round a specially constructed coil of wire (in-

duction-coil), and the electricity should be di-

rectly applied to the paralysed muscles.

There are several varieties of paralysis due to

degenerations going on in various portions of

the spinal cord. Some of these will be briefly

described, others will only be mentioned.

Locomotor Ataxy (Greek a, not, and tasso,

to order) is a peculiar disease, so called because

sufferers from it cannot order their movements

for definite purposes, so that walking is difficult,

and there is a peculiarly awkward gait.

The symptoms are specially connected with

movement. The joerson needs to guide the

movements of his feet and legs by means of his

sight, so that if his eyes are shut, or if he is

in the dark, he loses balance, and cannot go at

all. When he walks, his feet are lifted up ex-

travagantly high and jerked out and brought

down in a violent way. This difficulty of move-
ment is called “want of co-ordination of move-
ment.” In advanced stages it becomes so ex-

treme that the person cannot take even a couple

of steps, and is confined to his bed or chair;

and this although there is jflenty of muscular

power in his limbs, and although he can move
them easily enough when lying in his bed. As-
sociated with the difficulty of movement is a

peculiar tingling and numbness and loss of sen-

sibility in his toes and feet, so that he feels as

if he were walking on some thick soft material.

These are the most striking symptoms when the

disease is developed. For some time previous

to this, however, perhaps even for years pre-

viously, there may be what are called premoni-

tory symptoms. The chief of these are shoot-

ing and boring pains affecting the trunk and

lower limbs. There are also feelings of con-

striction and pains connected with the abdomi-

nal organs, especially intense pains in the stom-

ach. There are also affections of various other

parts of the body, joints, ear, and eye. There

may be squinting, double vision, defective sight.

In particular the jnq)ils of the eye are very

small. The disease extends to the hand and

arm, and their movements are afiPected, the

clumsiness of movement being remarkable.

The causes of the disease are not well known.

Sexual excess, exposure to cold, over-exertion,

syphilis, are all said to be causes. Its progress

is very slow, extending often over many years,

and recovery is rare. It is not common in women.

The treatment consists mainly in measures

for maintaining the general health. Nothing is

as yet known to have any permanent benefit.

Shaking Palsy (Tremor—Paralysis Agitans)

is chai'acterized by tremulousness of muscles

quite apart from any effort at movements.

AVhen developed, the trembling is incessant,

affecting several limbs. It does not stop during

sleep, and may be sufficient to prevent sleep.

In walking, the patient usually bends head and

trunk in advance, and then runs straight for-

ward, as a man trying to regain his balance.

The muscles tend to become rigid and cramped,

and great restlessness is exhibited.

Treatment is as hopeless as that for the pre-

ceding paralysis.

Wasting Palsy (Pi-ogressive Muscular At-

rophy—Creeping Palsy) is attended with loss of

muscular power, and, associated with the loss

of power, wasting of the muscle. It generally

begins slowly, attacking one muscle, or a group

of them, the muscles of the ball of the right

thumb being usually first affected, then the

muscles opposite—those of the little finger. The

wjistin£T orives the hand a claw-like look. Then

the disease passes up the limb, from forearm to

upper arm and shoulder, then on to the trunk,

afterwards invading the lower limbs. The course

of the disease is slow, unless the muscles con-

nected with breathing and swallowing become

affected early, when choking or difficulty of

breathing is liable, with attendant troubles, to

cut off tlie patient in two or three j^ears.

Among its causes, exposure to cold and wet

are mentioned as chief. It attacks children,

however, sometimes, and appears in them to be

hereditary.

The chief treatment is with electricity, which
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seems to do good by so acting on the muscles as

to restore their nutrition and arrest wastiiu;.

Pseudo-hypertpophie Paralysis is a par-

alysis occurring in children, and esj)ecially

boys, and attended with apparent increased

growth of muscles, jjarticularly of the calves

and buttocks. The increased growth is only

ajjparent, however, the muscular fibres actually

dwindling, while the increased size is due to

fat and connective tissue between them. Feeble-

ness of the muscles of the legs appears to be

among the early symptoms, and the boy walks

with legs kept apart and shoulders thi-own back.

The affection of the muscles, which begins low,

passes upwards, affecting muscles of back and

trunk, arms and face. As the bulk of the

muscles increa.ses, the waddling movement of

the child is more pronounced, he has grea
j

difficulty in getting up, and is constantly falling.

With the enlargement, the weakness of the

muscles keeps pace, till the child becomes heljj-

less. Death usually occurs before eighteen.

No treatment is of any avail if the disease

has reached the stage of muscular enlargement.

Before that period electricity seems the main

remedy.

Infantile Paralysis occurs in cliildren dur-

ing the second year of life, bxit may be any time

between birth and ten years of age. Like the

other forms, exposure to cold is said to be a

frequent cause, teething being also set down as

favouring its occurrence.

The symptoms begin with fever, accom-

panied now and again with convulsions. The

paralysis occurs quickly, and increases rapidly,

sometimes arms and legs being attacked, some-

times oidy groups of muscles in them. The

muscles rapidly lose their power, become relaxed

and cold. After some time—two to six months

—some improvement may take place. Tjater,

however, owing to the irregular wasting of the

muscles, or the unequal recovery, deformities

result, mainly of the hand and foot. Frequently

also the bones of the affected parts cease to

grow.

The treatment, while the attack of fever

lasts, is simple, attention to procure movement
of the bowels, and the giving of light diet. The

u.se of electricity is highly commended in the

later stage, to prevent the rapid wasting of

muscles, and to restore those already wasted.

Lead Padsy, in which the paralysis is usually

limited to the extensor muscles of the forearm,

specially the right, is one of the commonest symp-

toms of chronic lead 'poisoning

.

The lead poison-

ing may arise from many circumstances—workers

in white-lead manufactories, painters, plumbers,

those engaged in glazing pottery where oxide

of lead is used, makers of some kinds of glazed

cards, bleachers of Brussels lace, are all liable to

it. It is those who work among preparations

of lead, however, and not those who work with

the metal itself, that are most liable. Lead may
be taken into the system also in drinking water

which has lain in leaden cisterns or leaden

pipes. Hard waters which contain sulphate

and carbonate of lime act less readily on lead

than soft waters. Lead poisoning has been due

to drinking wines contaminated with the metal,

and to the drinking of Devonshire cider made
in leaden vessels. The use of cosmetics con-

taining lead has also been productive of harm.

The symptoms of lead jroisoning, besides

paralysis, are general ill-health, sallow com-

plexion, metallic taste in the mouth, the for-

mation of a blue line along the edges of the

gums next the teeth, and colic and vomiting.

The paralysis affects particular muscles, so that

the person cannot extend the back of the hand,

the wrist consequently drops, and cannot be

raised. The affected muscles waste, and a hol-

low ajqrears on the back of the forearm. Other

muscles—those of the shoulder and back of the

arm—occasionally suffer.

Treatment consists first of all in removing

the person from the source of the poison, which

should be carefully investigated. Those who
engage in lead woi'ks, or in works where lead

is largely used, should cultivate strict cleanli-

ness, and should use the tooth-brush to get rid

of any of the dust that may adhere to the teeth

and gums. For the colic and vomiting, 10

grains of calomel and 1 to 2 grains of

o])ium are given, followed by a dose of castor-

oil, and warm fomentations are applied over the

abdomen. Iodide of pota.ssium given internally

in small quantities (1 to 3 grain doses) is believed

to remove the lead from the system. For the

paralysis, electricity is the only remedy of

value.

Convulsive Diseases.

Convulsions may be simjdy an incident of a

disease, as in epilepsy and hysteria, or they

may be the disejise in themselves. As an inde-

])endent affection they affect both grown-up

people and children, but the latter are specially

liable to them because of reasons that will be

explained in dealing with convulsions occurring

in children. (See Diseases of Children.) They

occur in women associated with pregnancy or
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childbirth. (See Diseases of Women.) They

consist in violent contractions of the muscles of

the body, and are beyond the control of the will.

Sometimes the spasm remains for some time,

and the affected muscles are felt to be ligid,

at other times the spasm quickly relaxes anil

then recurs, so that jerking movements ai’e pio-

duced. The former is called tonic spasm, the

latter clonic spasm.

The causes of convulsions in adults (those

of children will not be dealt with hei’e) are

various. Affections of the brain, such as in-

flammation, tumour, and injury, will produce

them. Great loss of blood, producing sudden

great deficiency of blood in the brain, causes

them. Besides these, poisons may give rise to

them, whether the poisons have been introduced

into the blood from without, such as strychnine,

the poison of syphilis and hydrophobia, or

whether they have accumulated in the blood

from disease of organs, as, for example, from dis-

ease of the kidney, preventing that organ from

separating certain waste substances from the

blood.

The symptoms are chiefly the sudden spas-

modic movements of the muscles, either all the

muscles of the body or groups of them only

—

the muscles of one side, of one leg or arm, of the

face. The spasms may be slight or severe, and

unconsciousness, more or less complete, attends

them. Distortion of the face, staring eyeballs,

or eyeballs drawn to one side, grinding of the

teeth, wideness of pupils of the eyes, which are

not affected by light, are some of the symptoms

that may occur. The gravity of the case is

dependent on the cause.

The treatment also depends on the cause,

which it is often difficult even for a physician

to ascertain. All that others can do is to place

the person in bed, and loosen the clothing. To
save the biting of the tongue, a piece of cork

should be placed between the teeth, or the

handle of a horn spoon. Nor yet can a mistake

be made by securing a speedy movement of the

bowels, obtained readily by an injection of salt

and water. (See Enema.) Cold may be applied

to the head or dashed over the head and chest,

and warmth to the feet and over the stomach.

This is all that can be done till the cause of the

convulsions is ascertained, which will determine

the further treatment.

Epilepsy (falling -sickness, Greek epilepsia,

a seizure) is a disease of which, in its fully

developed form, convulsions, attended liy com-
plete unconsciousness, are the prominent feature.

The causes of the disease are not accurately

known. It is certain, however, that the ten-

dency to epilep.sy runs in families, along with

other nervous diseases, such as insanity, hysteria,

and St. Yitus’ dance. Cases have been attri-

buted to excesses in drink and in other direc-

tions, and in children to fright. Whether

fright can actually produce it may be ques-

tioned, but at least the disease may by fright

be suddenly started in children who were liable

to it, and who, but for the sudden shock, might

have passed the danger.

The symptoms of a typical case are that the

person becomes deadly pale, suddenly utters a

horrible cry, and falls to the ground. He may

be seen to be drawn to one side, his face dis-

torted, his eyes turned up, revealing the white,

and his tongue, perhaps, caught and severely

bitten by the teeth. The spasm passes over

his whole body, so that in a few seconds he is

quite rigid, and his breathing is stopped. From

the first he is quite insensible. In a very short

time his face becomes swollen and congested;

jerky spasmodic movements of muscles com-

mence, the limbs being jei’ked, the head and

mouth twitching, and the eyes rolling, the

tongue probably being caught by the move-

ments of the jaw; the breathing returns, but is

noisy and difficult; froth and blood from the

injured tongue escape from the mouth
;
and

the urine may be discharged. Profuse sweating

occurs, and in a little longer time, at most two or

three minutes, the spasmodic movements slowly

cease, the person sighs deeply, and shows signs

of returning consciousness. Sensibility may
return at once or slowly, and the person be dull

and exhausted for some time afterwards, or a

deep sleep may succeed the fit. The attack is

often preceded by a warning, which may take

very curious forms. In one form it is a tingling

which creeps up from an extremity towards the

head— the epileptic aura, it is called; in

another case it is some pain, sense of coldness or

heat starting upwards from a point of the body.

To some persons the warning is in the shape of

a hallucination. One patient, previous to a fit,

always saw a little old woman in a red cloak.

The warning may be sufficient to enable the

person to get out of some dangerous position, to

get down from horseback, to get oflT the street,

&c. One man, whom the writer met, who was

very subject to the attack, after a warning

in the street, started to run, and ran till he

could not go a step further, and so succeeded in

preventing the attack. Earely the warning is

a considerable time before the attack, showing
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itself by depression or some change of feeling,

or by excitement in the person.

Now while these are the ordinary features of

a regular fit of epilepsy, there are many attacks

that can be set down as nothing else than modi-

fied fits which have yet little resemblance to the

fully-developed form of the disease. One of the

most notable examples of these unusual forms is

whei*e the person may become suddenly uncon-

scious, arrest for the moment whatever work he

may be engaged in, and after a few seconds re-

sume the business he was engaged in, without

being aware of any interruption. Thus a profes-

sor lecturing to his chiss has suddenly stopped in

the middle of a sentence, his eyes looking fixedly

in one direction, his hands retained in the atti-

tude in which they happened to be at the mo-

ment, and after a few seconds has resumed the

thread of his discourse, where it was left off,

without any knowledge of the stoppage. French

writers distinguish between the severe and mild

form, by calling the former grand mal, and the

latter petit mal. But the business or action

with which the person is occupied need not be

arrested. Thus a violinist has been known to

be seized while playing, but to go on with pei’-

fect accuracy. Again, a man, working at his

bench, has been known to drop his tools, on

being attacked, put on his hat, and walk a con-

siderable distance, all the time unconscious, and

has wakened up to find himself seated in a

public-liouse, quite at a loss to understand how
he got there. So in other unusual forms of the

disease, the person may commit not only strange

but wild acts, commit an unprovoked assault in

the street, be roused out of his sleep by the

seizure to brutally beat his wife or dash out

the brains of his child. In all these remarkable

forms the features are tlie entire unconsciousness

of the person during the attack, however guided

by purpose may seem his actions, and the com-

plete ignorance of what has occurred after the

attack has passed off. The latter forms are not

common, but probably the first iiTegular form

described-—that of simple momentary uncon-

sciousness and arrest of movement—is much

more common tlian is supposed.

Epileptic fits are commoner during night than

day, especially the mild form. Thus a person

may regularly suffer from epileptic attacks,

which come on in bed, of which neither he nor

anyone has any knowledge, and whose only in-

dication is a feeling of fatigue and soreness felt

in the morning. If the fits be of the severer

form, then a swollen sore state of the tongue,

and blood upon the pillow, perhaps also urine

discharged into tlie bed, are the evidences.

Death, owing to suffocation, sometimes results

from epileptic attacks occurring during the

night. Epile])tic attacks may recur often or

seldom. Sometimes a person will suffer from

daily fits for some time, and then be free for

months or longer, and again have a period of

recurrence. They may occur not only daily,

but several times throughout the day or night.

In spite of their frequent recurrence, they do

not immediately tend to shorten life, but they

affect the patient’s health and mental condition.

Treatment is often a matter of considerable

difficulty, some cases stubbornly resisting all

methods. The treatment during the fit is sim-

ple. Lay the patient flat on the floor, insert a

pad of some sort between his teeth to prevent

injury to the tongue, and otherwise let anything

be done to prevent the person injuring himself.

The clothing about the neck and waist should

be loosened. Apart from this nothing avails

anything, and one must simi)ly wait till con-

sciousness returns. A
2
)erson liable to fits should

never be in circumstances when the occurrence

of the seizure might endanger his life. He
sliould not, for instance, ride on hoi’seback or a

bicycle, or drive in a gig, nor be sitting beside a

fire in such a way that he might fall into it,

nor walk along dangerous pathways, or go out

boating or fishing alone.

Much may be done to diminish the liability

to the attacks by general treatment. Good

easily-digested food, fresh air, moderate exer-

cise, abstinence from exciting foods, drinks, ex-

ercises, or amusements, especially abstinence from

sexual excesses and degrading habits connected

with them, should be the rule. Moderation in

all things will aid much his general bodily and

mental strength.

Whatever be the ultimate cause of epilepsy,

and the ultimate cause is yet doubtful, it is cer-

tain that a fit may be determined in a likely

person by some irritation, for instance in a child

by irritation in the bowels due to worms, and

in a woman by irritation connected with the

womb. Such irritating causes must, therefore,

be removed by appropriate treatment. This,

liowever, only treats tlie tendency to the disease.

For the disease itself a vast number of drugs

have been tried-—opium, arsenic, zinc, digitalis,

&c. Undoubtedly the two most useful are

bromide of potassium and belladonna, the latter

urgently recommended by M. Trousseau, the

distinguished physician of Paris. The former

is given in doses from 5 (for children) to 30

(for adults) grains in water thrice daily, and it
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will be found useful to give it with half to one

teaspoonful of aromatic spiritof aminonia(sal vol-

atile)
;
the latter is given in pills containing (for

an adult) 1th grain of belladonna extract, and

the same quantity of the powdered leaves, one

at night or in the morning according to the usual

time of the fit. One {)ill is to be given daily foi

the first month, then two for the second month,

three for the third, and so on till five and even

more are taken daily. Both I’emedies should be

continued for a long time. If the use of these

drugs has held the disease in check, then aftei

some months probably a pill containing sV^h

gi’ain of phosphorus would be of value in the

way of restoring nerve tone. It is necessary to

state that a distinguished German professor,

Schroeder Van der Kolk, believed the disease

to be seated in the medulla oblongata, and to

be due to chronic irritation and congestion. The

treatment he urged as of most advantage in old

cases was cupping the neck and the use on the

neck of issues, and specially setons, continued

for a long time. These remedies he believed

acted by withdrawing blood from the medulla,

and diminishing congestion.

St. Vitus’ Danee (Chorea) is a disease at-

tended by irregular spasmodic movements of

voluntary muscles. It occurs chiefly among

children from the beginning of the second teeth-

ing to the age of fifteen, and is more frequent

among girls than among boys. It may occur,

though it is uncommon, in adults. A curious

relation exists between chorea, acute rheuma-

tism, and heart-disease. Rheumatism is well

known as a most common cause of heart-disease,

and heart-disease is frequently associated with

St. Vitus’ Dance. Moreover, rheumatism seems

to be able to descend from parents to children,

and it lias been found that the children of rheu-

matic parents, instead of rheumatism, may
manifest chorea or heart-disease, or both com-

bined. Fright is a frequently alleged cause.

The symptoms in the fully-developed case

are remarkable. The patient has no proper

control of muscular movements. He cannot

keep himself still. The shoulder is hitched, the

arm moved about, the fingers twitching. All

sorts of grimaces and contortions are produced

by spasmodic movements of the muscles of the

face. The movements cease during sleep. When
the person attempts to do something, to grasp

some object held out, or to carry anything

to the mouth, the jerks become excessively

marked. One failure follows another. The
hand is nearing the object when it is suddenly

twitched away in one direction and then in an-

other, and the case may be so bad that he is

unable, after numerous attempts, to effect the

desired purpose. Efforts, specially if any one is

watching, seem only to increase the difficulty.

Similarly spasmodic movements of the leg pro-

duce in walking a jerky, uncertain, jumi)ing

gait. Speaking is altered, becoming hesitating

or drawling. In extreme cases chewing and

swallowing are also seriously affected, and swal-

lowing may become impossible. The case under

these circumstances is easily recognized. But

the disease comes on slowly, and may at first

manifest itself only by slight twitchings of the

muscles of expression. Childi’eii may be sup-

posed to be grimacing on purpose, and may be

reproved and even punished at school or at home

while they are innocent of wrong. The wi’iter

saw a case brought to an institution for diseases

of the eye because of a constant winking move-

ment of the eyelids. On watching the boy care-

fully for a few minutes he saw slight tremor of

other muscles of the face, and it became evident

that the disease was not one of the eyelids, but

this nervous affection. The child usually sutlers

in general health, becomes dull, and avoids

companions, probably often because of the de-

rision with which he is ignorantly treated. He
may suffer mentally as well, become fretful and

timid. Indeed fretfulness, timidity, restless-

ness, and clumsiness of gait and movement, may

be the ways in which the disease first shows it-

self.

The affection may be only one-sided; but, if

it be general, one side is usually worse than

the other.

Recovery may take place speedily in the

course of a few weeks, or it may be jn’olonged

for two or three months or even for years. The

extreme cases where swallowing becomes af-

fected are very serious, and, as well as those

where the heart is affected, likely to prove

fatal.

The treatment consists first of all of atten-

tion to the general health. Let the bowels be

put in order; let tlie food be light and nourish-

ing. Fresh air, early hours, gentle exercise,

mild gymnastics if possible, tepid sponging,

especially with salt-water, sea air also, if pos-

sible, are invaluable. The child should not be

subjected to the annoyance of rude companions.

At the same time it must not be petted and

spoiled at home, but treated just with the same

consideration that is owing every child. Notice

must not be taken of its peculiarity. Of medi-

cines, tonics are best, the chief being iron and
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arsenic; but these should be used under the

guidance of a medical man, especially arsenic,

whose administration, because of certain pecu-

liarities in its action, requires great care. If

such guidance cannot be obtained, the two drugs

may be given together, one drop of Fowler’s

solution of arsenic, and three drops dialysed

iron in water after meals four times a day. This

may be slowly increased to two drops of the

arsenical solution and five of the iron. If sick-

ness, pain in the stomach, irritation of the eye-

lids, and silvery-looking tongue are produced,

these indicate that the dose must be reduced.

When the dose is reduced it must be done

slowly, and never suddenly stopped. For arsenic

should always be administered in small doses,

slowly increased, and when it is desired to stop

its use the dose must be as slowly decreased till

it can be gi-adually abandoned. A caution is

necessary. Chorea sometimes spreads hy imita-

tion. Children in a family may exhibit the spas-

modic movements from watching those of one

member of the family affected wdth the disease.

Tetanus (lock-jaw) is a disease of a spasmodic

character in, which, however, the spasms do not

yield and then recur as in convulsions, forming

what has been described as the clonic spasm

(p. 123), but in which the spasms continue,

causing stiffness and rigidity of the affected

muscles, forming the tonic spasm.

Its causes are usually injury, sometimes

simple bruises or cuts, but more frequently in-

juries accompanied wdth great destruction or

crushing of parts of the body. It is, moreover,

injuries obtained under circumstances that pre-

vent their proper treatment that are most liable

to occasion the disease. Tetanus is thus found

among the wounded in war, who have been ex-

posed to cold and wet. It may arise without

injury, owing to exposiu’e to cold. It is more

common in hot tlian cold climates.

Symptoms begin with stiffness and pain in

muscles of the jaw and throat, giving the patient

the idea that he has caught cold. With the

advance of the disease, swallowing becomes diffi-

cult, even opening the mouth becomes not easy,

and at length the mouth is kept firmly closed,

and the jaw fixed, hence the name lock-jaw.

Spasms of the muscles of the mouth draw down

the corners of the mouth, showing the teeth and

giving the person a grinning appearance—sar-

donic grin. The extension of the spasm involves

the muscles of the back, belly, and limbs, so

that the patient lies on his back quite rigid.

The chief muscle connected with breathing—

the diaphragm—may be attacked, so that the

breathing is difficult and shallow. A cramp-
like pain accompanies the spasm, becoming
every now and again agonizing. AVhile the

stiffness of the muscles is more or less constant,

it is liable to great aggravation at more or less

regular intervals. During the aggravations the

rigidity of the muscles may become so intense

that the person is arched backwards by the

excessive contraction of the muscles of the back,

a condition called opisthotonus (Greek opisthe,

backwards, and teino, I bend)—or bent forwards

by the muscles of the belly

—

emprosthotonus
{emprosthen, forwards). Movement, light, sound,

noise, irritation of any sort will bring on the

aggravation. The laying of the warm hand on

the patient’s forehead may be seen to increase

the spasm of the muscles of face and neck, by
the increased retraction of the corners of the

mouth. The paroxysms occur every fifteen or

ten minutes, and last a few seconds or even

minutes. During them profuse sweating breaks

out. The pulse is weak and fast, the tem2)era-

ture is higher than usual, and often indicates the

near ap|)roach of death by I'apidly rising. Thirst

is great. Consciousness is usually perfect, even

till the end, which usually occurs between the

third and fifth day from suffocation during a

paroxysm, or from exhaustion. The symptoms

are veiy like those of |)oisoning from mix vomica

or its active j^rinciple strychnine, but in the

latter case they develop more quickly, and run

a more rajiid course to death.

Treatment is usually in vain. Much may be

done to diminish the suffering, little to arrest the

disease. Since the smallest thing can ju’ovoke

a paroxysm, the utmost quiet is necessai’y. The

[latient should lie in a darkened room, iixto

which no noise can penetrate. All jari’ing of

doors, stumbling against chairs, &c., should be

rigorously avoided. Fussing over the |jatient

can but add to his suffering. A quiet atten-

dant, and only one, should wait ujion him, and

no visitors ought to be permitted. Eai’ly in the

pi’ogress of the disease a strong dose of calomel

and jalap, to produce free movement of the

bowels, should be given, so that the j^atient

need not be troubled with this afterwards.

Various medicinas for relieving the spasm have

been tried, belladonna, nicotine (the active prin-

ciple of tobacco), Indian hemp, calabar bean,

woorari (the Indian arrow poison), and others,

but all to little purpose. The administration

of chloroform kept up for hours and even days

is of great use. Such treatment, however, re-

quires medical aid.
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Tetany is the name given to the affection in

which painful contractions of the muscles of the

forearm and wrist, and sometimes of the foot,

occur. It does not affect the jaw and hack. It

is commonest in young people and in children,

associated sometimes with rickets, and in women

with pregnancy and nursing.

Symptoms.—The thumb and fingers are

chiefly affected, the thumb being folded across

the palm, and the fingers drawn into a cone,

and the hands are usually bent. The attacks

of s[)asm come and go, lasting some minutes or

even half an hour, and separated by intervals of

a day or two, or sometimes weeks. In children

they frequently persist, and last for weeks, con-

tinuing during sleep. In children, crowing (child-

crowing) is often associated with the disease.

The treatment is simple, consisting first in

setting right anything that may be wrong with

the child’s or woman’s general health. Tonic

treatment will often be required. Bromide of

potassium is best suited to relieve the spasm, in

5-grain doses thrice daily to children.

Hysteria, Catalepsy, and Trance

are affections specially of women, and rarely

occui-ring in men, and are, therefore, discussed

in the part devoted to Diseases op Women.

Neuralgia, Tie Doloureiix, Lumbago,
Sciatica.

Neuralgia is nerve pain
;
and it may affect

any nerve, occurring sometimes in the trunk of

the nerve, but often being felt in the parts in

which the affected nerve ends, even thougli

the cause may be acting on the nerve at its

origin. It is liable to produce spots painful to

touch over the ])lace where a nerve issues from
an opening in a bone, or pierces some tissue, to

reach the surface.

The causes are numerous,—injury to the

nerves, or irritation due to some inflammatory
action. For example, neuralgia is often due to

the irritation set up by a diseased tooth. Gen-
eral bad health is a fruitful source of neuralgia.

Depressed health, poverty of blood, or altered

conditions of the blood, such as ai’e found in

rheumatism and gout, and occasioned by mal-
aria, ought at the very first to be considered in

the search for the cause.

Symptoms.—The pain varies in character,

being stabbing, tearing, grinding, gnawing,
burning, cutting, or tingling, and so on

; and it

is often, indeed usually, in paroxysms or darts,

even when continuous being subject to sudden

aircfravations of an unbearable sort. Duringoo
these aggravations the person may be completely

unmanned. He presses over the painful ])lace

with his hands, his face may flush u]), and a

])rofuse perspiration break out, and sudden

twitchings of muscles may accompany the si>asm

of pain.

Frequently the pain recurs at certain periods

of the day. It is in such cases quinine is likely

to have its best effect.

The treatment of neuralgia consists first of

all in removing, if possible, the cause, the

source of irritation, in rectifying the condition of

health which lays the person open to it Treat

rheumatism, gout, bloodlessness, &c., if any of

these exist, in the appropriate way. Nourish-

ing food, salt-water bathing, followed by brisk

friction of the skin, exercise, early hoims, avoid-

ance of fatigue, overwork, and anxiety, regula-

tion of the bowels, and abstinence from stimu-

lants and bad habits, in fact, all means that

restore a good tone to the bodily system, will aid

in overcoming neuralgic affections. Secondly,

medicines may be given directly for the disease;

chief of these is quinine, in at least 5-grain

doses, and quinine combined with ii'on, arsenic

for adults (5 drops to 8 of Fowler’s liquor),

or phosphorus in the form of the pill recom-

mended for headache. A combination of the

utmost value, specially in neuralgic headache, is

5 grains of quinine, 2vith 20 grains of salicylate

of soda, given once in the twenty-four hours.

Other treatment will be mentioned in discussing

forms of neuralgia.

Tie Doloureux is neuralgia of the fifth nerve

(see p. 95). It occurs on one side of the face,

pixiduced, it may be, by a diseased tooth, by
inflammation in the ear passage, by exposure to

cold, by dyspepsia, or other causes. It may
affect the whole side of the face, or only parts of

the face. When it affects only a certain region

of the face, it is usually one of three pai’ts. The
fifth nerve has three divisions: one, after passing

through the orbit, comes out to the surface,

under the skin, near the inner end of the eye-

brow, and spreads over the forehead. When
this branch is affected the pain spreads from

the spot over the forehead. The second branch

comes to the surface just below the lower eye-

lid, and the pain from it spreads over the

cheek and upper lip, the side of the nose, and

round the under side of the eye. Neuralgia of

these branches is readily accompanied by swel-

ling of the face about the eyes, redness of the

I eyelids, and watering of the eyes. The third
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branch runs in the substance of the lower jaw,

supplying the teeth, and comes out of the bone
by an opening in the middle line in front.

Consequently, when the pain is occasioned by
it, it is felt along the lower jaw of the one side,

in the teeth and chin, and a tender point may
be in front over the j)lace of exit of the nerve.

The slightest pressure of the jaw, as in chew-

ing, will, in some cases, produce excruciating

pain. Thus this branch may be irritated by a

decayed tooth, and if the irritation be severe

the whole branch may be involved, and the irri-

tation may even spread backwaixls from it to the

other branches, till the whole nerve is affected.

Treatment for tic naturally consists in re-

moving the bad tooth, the disease of the ear,

&c., if such exists. Besides the treatment men-

tioned for neuralgia generally, the application

of aconite ointment to a small part of the sur-

face, the use of warm applications and of blisters,

and the employment of a constant current of

electricity over the affected nerve are all useful.

Very often, if a medical man be at hand to ad-

minister it, the injection under the skin of ^th of

a grain of morphia will relieve in a few minutes.

A sort of Lumbago may be produced by

neuralgic pain in the small of the back, of a

gnawing character, aggravated by much stand-

ing or walking. Friction to the spine and the

use of phosphorus will aid its removal.

Sciatica is neuralgia of the sciatic nerve,

which passes dowm the back of the thigh to

knee (p. 99.) It is often very acute and per-

sistent, resisting all remedies. It may be caused

by the pressure of accumulations in tlie bowels,

or tumours within the abdomen.

Its treatment is that described for neuralgia,

injections of ^th of a grain of morphia under

the skin being for it often a necessity.

IV. Injuries and Tumours.

Injuries to the brain are often produced

by fracture of the skull. The forms of injury

known as compression and concussion liave

already been noticed (p. 104). The brain may

be wounded through the eye by some sharp-

})ointed instrument being driven through the

walls of the orbits into the brain behind.

There are many cases on record where a severe

blow or fall has smashed to pieces a i)ortion of

the skull, and has opened into the brain, and

wdiere a considerable quantity of brain substance

has been destroyed without any apparent effect

on the patient. If a large portion of the skull has

been removed in consequence of injury or dis-

ease, it is not uncommon for a j^art of the brain

to protrude as a swelling through the opening.

Variations may often be noticed in the swelling

according with the movements of the heart and

breathing. It is impossible to discuss here any

treatment for brain injiu'ies beyond what has

been already considered at p. 104.

Injuries of nerves are common. A wound
may completely divide a nerve; a dislocated

bone may so compress it as j^ractically to de-

stroy a portion of it; and a fractured bone

may seriously tear it. If a nerve has been

severed, or so injured that it is destroyed as a

continuous structure, then it is evident that

paralysis of sensation or motion will be jjro-

duced in the part which it su])plied, according

as it was a motor or sensory nei-ve. If, how-

ever, the cut ends are brought together, they

will unite, and in time sensation and motion

may retuni. The earliest such a i-esult could

be expected is from three to four weeks. On
the other hand, the nerve may be so injured

that it is impossible for restoration to be accom-

plished. In such a case the power of move-

ment will be lost in the muscles to which it

proceeded. Further, the muscles will waste

and decay, and may contract spasmodically, and

so produce deformity. If the nerve has been

one of sensation, then degenerative changes

will be set up in the region of skin which it

supplied, and the skin become blistered, or

ulcerated, or covered with eruptions, while

numbness will pervade the region. Severe pain

and inflammation may also be produced.

The treatment of such injuries is so depen-

dent on their character that medical aid can

hardly be dispensed with. It need only be

mentioned that shampooing paralysed muscles,

and the use of electricity, will delay decay and

its more serious results for a considerable time,

while morphia injected under the skin will re-

lieve pain.

Of course proper treatment of fractures and

dislocations /rowi the moment of their occurrence

will do much to prevent such evils, by guarding

the nerves and other structures from injury

after the accident in the way described on

page 37 ;
while the accurate bringing together

of the edges of a wound, and keeping them

together, is as necessary for union of cut nerves

as for other tissues. (See Wounds.)

Tumours, growths of various sizes from

tliat of a pea to that of a hen’s egg, and of

various kinds, may occur in the brain, spinal

cord, or other parts of the nervous system.
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The symptoms may be very varied—giddi-

ness, headache, vomiting, pain, convulsions,

paralysis, if the tumour be in the brain. Pain

and paralysis are likely to be the chief symp-

toms in other nervous regions. It is impossible,

however, to discuss the symptoms of such a

disorder in this work.

Syphilis is an important cause of tumour in

the brain, and reference should be made to

that disease.

Section VI.—THE DIGESTIVE SYSTEM.

A.—ITS ANATOMY AND PHYSIOLOGY (STEUCTURE AND FUNCTIONS).

General Sketch of the Digestive System

The Alimentary Canal—its various divisions

:

The cavity of the abdomen—its organs ; and their relative positions ; the peritoneum and mesentery

:

Food—

The necessity for food—the kind of food required—the destination of food—the purpose of digestion.

The Digestive Apparatus:—

The Month, Teeth—their kinds and structure, the tongue and salivary glands:

The pharynx and gullet:

The stomach—\t% coats and glands

:

The small intestine— its, divisions (duodenum, jejunum, ileum), its glands and villi:

The large intestine :

The blood-vessels of the alimentary canal—the portal vein

:

The liver—its structure, blood-vessels, and bile-ducts—the gall-bladder

:

The pancreas or sweet-bread.

The Digestive Process

in the mastication (chewing), insalivation (niLvture of food with saliva), the nature and action

of saliva, deglutition (swallowing),

in the stomach— g&strio, juice, its nature and actions, artificial digestion, conditions of digestion, time

required for digestion, absorption by the stomach,

in the small intestine—1\\& nature and actions of pancreatic juice, bile, and intestinal juice, absorption by
the small intestine,

in the large intestine—the faeces. Hunger and Thirst. Functions of Liver.

General Sketch.—The digestive system in-

cludes all those organs that are connected with

the function of alimentation, the function, that

is, which has to do with the preparation of

food to fit it for gaining entrance into the blood,

and with the separation of the nourishing from
the not-nourishing ])ortions of the food. What
exactly all this includes will be most readily

understood by an outline of the course taken
by the food from the moment that it enters the

mouth, and of the processes through which it

passes till all the nourishment is obtained from
it that is necessary.

Tlie food taken into the mouth is bruised

and broken down by the teeth, being rolled

about in the mouth as well, and mixed with a
fluid—the saliva—which is poured out by cer-

tain glands in the walls of the mouth and their

neighbourhood— the salivary glands. Then,
made up into a mass and well moistened, it is

forced into the back part of the mouth, mainly
by the action of the tongue, and then carried

by muscular movements, constituting swallow-

ing, into the gullet, down which it passes to

reach the stomach. Arrived in the stomach it

is submitted to the action of a new fluid—the

gastric juice—wdiose operation is aided by the

heat of the parts and by a slow movement
which pro2iels it round and round the bag of

the stomach. After the lajise of some time,

from one to three or four hoiu’s, the process in

the stomach is completed, and the food has be-

come converted into a more or less fluid mix-

ture called chyme. Some of its nourishing

elements without delay pass out of it into the

blood-vessels which line the walls of the stomach;

the rest escapes from the stomach into the canal

of the small intestine, where it at once meets

with three other juices—the bile, from the

liver, the pancreatic juice, from the pancreas

or sweet-bread, and the intestinal juice, poured

out from the wall of the intestine itself—which
attack the substances that have esca])ed the

action of the gastric juice. Along the canal of

the intestine the chyme is propelled, forced

onwards by gentle circular contractions of the
9
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walls of the canal; and all along its course there

are being slowly abstracted from it all the nour-

ishing elements it possesses. From the small

intestine the remains of the food pass into the

large intestine, along which they proceed much
more slowly owing to the form of the large bowel.

During their slow progress much of the watery

material that remains is removed, and finally the

wiiste matters, having obtained some degree of

consistency, accumulate in a dilated portion at

the end of the large bowel, termed the rectum,

till they are expelled by an effort of will. We
have then to consider in detail the alimentary

tract or canal extending from the mouth to the

end of the rectum, the juices met with at various

intervals, the glands which produce them, and

the actions they exert upon the food, and the

means by which the digested food is made to

give up its nourishing portion to the blood.

The alimentary canal is the anatomical

name given to the whole length of the canal or

passage along which the food is carried. Its

average length in the adult is about thirty feet,

or about five or six times the length of the body.

The mouth, with the teeth and salivary glands,

is situated in the head; the gullet, whose upper

wide portion situated at the back of the mouth

is called the pharynx, is chiefly in the cavity

of the diest, lying against the back-bone; and it

pas.ses thi’ough the muscular partition that separ-

ates the chest from the belly—the diaphragm

—to open into the stomach. Tlie stomach and

remaining portions of the canal are jdaced in

the cavity of the belly, which conceals them,

and which is therefore called the abdomen
(Latin abdere, to conceal).

The appearance and position of the different

parts of the alimentary canal will be better

understood by referring to the accompanying

wood-cut and description (Fig. 86).

The opening out of the rectum (w) on the

surface of the body is called the anus. At this

place there is a double narrowing, caused by

circular bands of mu.scular fibre round the canal.

These bands form what is called the sphincter

of the anus, and prevent the accumulated mat-

ters in the rectum passing out until they are

relaxed by an effort of will.

Observe that the bend at the sigmoid flexure

{m) helps to relieve the rectum and sphincter

of the anus of the pressure of the matter con-

tained in the descending part of the large bowel.

Without that relief there might be difficulty

in maintaining the closure of the sphincter.

The cavity of the abdomen has been

spoken of. It is formed of muscular walls

which, directly or indirectly, are supported by
the back-bone behind and by the ribs above

and the haunch-bones below. In the middle of

the back wall of the cavity is the back-bone, but

Fig. 86.—The Alimentari' Canal.

0, The gullet, or oesophagus, which is coutiuued from the back part

of the mouth to

h. The stomach.

c. The pylorus, the small end of the stomach where it opens into the

first part of the small intestine. At tlie pylorus is a thickened

l)ortiou of the stomach wall, which acts as a valve to i)i'event

the food leaving the stomach till the proper time.

dd, The duodenum or commencement of the small intestine.

eee, The second part of the small intestine, called the jejunum.

////, The third and terminal portion of the small intestine, termed

the ileum (from Gr. eilo, to roll). This must not he confounded

with the part of the haunch-bone called the ilium (p. 22).

g, The cajcum. This is the commencement of the large intestine,

and between it and the ileum there exists a valve which pre-

vents the return of any of the contents of the large intestines

back into the small. This is called the ileo-caecal valve.

h, A round worm-like process of the caecum, which is tenned the

vermiform process.

1. The first portion of the large intestine, called the ascending colon.

K, The transverse colon.

I, The descending colon.

TO, A part of the large intestine which is curved on itself, somewhat

in the form of the letter S, and termed the sigmoid flexure of

the colon.

n. The termination of the large intestine and alimentary canal,

named the rectum.

it is covered over, and its irregularities and hard-

nesses masked by muscle and other soft tissues.

Now it must not be supposed from the diagram

(Fig. 86) that the intestines lie in a loose heap in

this cavity. Lining the cavity, just as, to use a

very rough figure, a paper lines the walls of a

room, lining the walls of the cavity is a delicate

fibrous membrane called the peritoneum. AVhen

the peritoneum in its course of lining the walls

comes in contact with the large bowel it passes
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ov’er it, just as the p;iper of a room would pass

over, say a gas-pipe which ran along the surface
|

of a wall, and in passing over the large bowel

it binds it down to the wall of the cavity. The

small bowel is, however, not lying against the

wall of the c<avity as is the large one, it is out

towards the centre of the space. In order to

reach it, therefore, the peritoneum from its

course over the back wall passes out to reach

the small bowel, passes round it so as com-

pletely to envelop it, and then passes back to

the wall aorain to continue its course. ThusO

there is a double fold formed by the membrane

as it passes out and as it passes back, and this

double fold suspends the small bowel from the

back wall of the cavity. It is called the

mesentery. Besides the stomach and bowels

the abdomen contains other organs, the liver,

spleen (melt), pancreas (sweet-bread), kidneys,

and low down in the pelvis the bladder and

generative organs. The positions of these

other organs will be referred to immediately,

and will be more fully stated when each comes

to be discussed. The general position which

most of the organs named occupy can be roughly

made out from the outside. Take the succeed-

ing figure (87) and study it in relation to Fig. 86.

It represents the front wall of the belly as

map])ed out into regions by the lines shown on
the figure. The regions are marked off by
drawing two cross lines, one connecting the

lower edge of the ribs on each side, and the

other by connecting the highest point of the

haunch-bone on each side. The two upright

lines are drawn straight upwards from the

middle point of the groin on each side. There
are thus marked off nine regions, each one being
called by a special name, the advantage of them
consisting in the list, which anatomists are able
to draw up for the guidance of physicians and
surgeons, of the different organs which are
found to lie beneath each region.

The first region is called epigastric (Greek,
cpi, upon, and gaster, the stomach), because it

is ov^ei’ the stomach; the second, immediatel}''

below it, is umbilical, because it incloses the
umbilicus or navel, and the third hypogastric
{hupo, under, and gaster), because it is below
the stomach. Ihese are the middle divisions
On the left side, the fiftli division is left

hypochondriac (Greek, hupo, under, and chon-
dros), because it is the region under the ribs.

Below it is the severith division—the lumbar
region, and next is the ninth—the iliac region,
because the region of the ilium or flank-bone
(Latin, ilia, the flank), the name for the chief

portion of the haunch-bone (p. 22). Similar

names apply to similar regions on the right side,

right being substituted for left. By referring

to i>age 22 it will be seen that these three lower

divisions, namely, the 3rd, 8th, and 9th, are

ranged round the upper edge of the pelvic bones,

and that beneath them is the cavity of the

pelvis—the lower portion of the belly—which

has no region marked externally corresponding

to it. As already noted, in this lower cavity

lie the gen ito-urinary organs.

These points being understood, by consulting

the following list it will be seen how one could

with some ease determine the position of any

])articular organ from the outside. Or, again,

suppose a person to be suffering from pain or

swelling at a limited part of the belly, by refer-

ring to the list some idea would be gained of

the organ or portion of organ that was probably

affected.

Fig. 87.—Tlie Regions of the Belly.

1. Epigastric Region—Tihe right part of the stomach, the pancreas or

sweet-bread, and part of the liver.

2. Umbilical Repiioi.—Transvei-se colon, part of duodenum, with some
convolutions of jejunum and ileum.

3. Hypogastric Region.—Convolutions of lower part of small intestine,

the bladder in children and in adults if distended, and the
womb in females when enlarged.

4. Right Hypochondriac Region.—Right lobe of liver and gall-hladder,

part of the duodenum and of ascending colon, upper part of

right kidney.

5. Left Hypochondriac Region.—harge end of stomach, spleen, narrow
part of panci-eas or sweet-bread, part of colon, upper part of left

kidney.

6. Right Lumbar Region.—Ascending colon, right kidney, and jiart of

small infesting.

7 Left Lumbar Region.—Descending colon, left kidney, and part of

small into.stine.

8. Right Iliac Region.—The cmcum or commencement of large intes-

tine, and termination of the small intestine.

9. Left Iliac Region.—Sigmoid flexure of colon.

The rectum lies in the pelvis.

Food.

It is not intended at this place to discuss all

that is included under the general heading

Food, That is delayed to the part of the work
devoted to Hygiene, where information will be
given about the various kinds of food stuffs of
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a more detailed character. Only what is neces-

sary for tlie understanding of the process and
purpose of digestion will be considered here.

The Necessity for Food. — In the Intro-

duction a healthy man has been compared to a

steam-engine in thorough working order. It

has been seen that as an engine uses up fuel

and water for the purpose of obtaining from

them the force necessary to perform its work,

so a man consumes certain substances in

order to obtain from them the force necessary

for his life and activity, and that these sub-

stances he obtains from the blood. In short, a

man by the daily work of his body, whether

that work implies merely the movements of

heart and chest, the maintenance of the heat

of the body, and so on, just what is necessary

for life, or implies besides manual or mental

labour, a man by the daily work of his life

consumes certain parts of his body. Waste

goes on within his body. Suppose the waste

were allowed to continue, no effort being made
to supply the place of what had been consumed,

the man would continue to live and work at

the expense of his own body. This could not

long be endured without danger. The waste

must, thei’efore, be repaired, and food is the

means by which this is accomplished. Let us

see now what is the nature of the waste. An
ordinarily healthy man passes out of his bowels

daily, on an average, 5^ oz. of material, a large

proportion of which—not less than 75 per cent,

indeed—may be considered water, by the kid-

neys, 56 oz., 96 per cent, of which is water, by

the skin, in the shape of sweat, a variable quan-

tity, 23 oz. or thereby, of which 99 per cent, is

water, and by the lungs 34 oz., of which 10 oz.

are water and the remainder carbonic acid gas.

Therefore, setting aside for the moment the 25

per cent, of, the solid matter removed from the

bowels, which will be mainly indigestible or

uiidigested remains of the food, setting that

aside, the main bulk of what a man pa.sses out

of his body daily consists of water, carbonic

acid gas, and certain solid matters contained in

solution in the urine, sweat, &c. Now, the

chief of these solid matters is a substance found

in the urine called urea. Urea is made up of

the four elements carbon, hydrogen, oxygen,

and nitrogen. Water contains only two ele-

ments, hydrogen and oxygen, and carbonic acid

also only two, carbon and oxygen. It a{)pears,

therefore, that what a man casts out of his body

daily consists essentially of four elements, car-

bon, hydrogen, oxygen, and nitrogen. Now
these four elements cast out of the body in the

shape maiidy of water, carbonic acid gas, and
urea, represent the consumption that has been
going on in the body to produce the force

necessary for the man’s life, even as the smoke,
ashes, and steam represeiit the consumption of

fuel and water going on in the steam-engine.

It is, consequently, evident that if one could

restore to the body daily a quantity of those

four elements similar to that cast out one would
be able to make up for the waste tliat had been

produced. The purpose of food, then, is to

restore an amount of the four elements equal

to that used up, to repair the waste.

The kind of food required.' One would
imagine that if a meal were set down to a man
consisting of so many ounces of carbon (char-

coal), so many ounces of hydrogen gas, so many
of nitrogen gas, and so many of oxygen, he

would have all that was required to maintain

his strength. But man, in common with other

animals, is unable to take the elements, the

raw elements, in this way, and make use of

them. He needs to have the elements ]nit into

combinations that will suit his peculiar organi-

zation. Plants are able to take the elements

iq3, however, and transform them into the

living substance of their own bodies. Plants

combine them, that is to say, for the beneiit of

man and the rest of the animal kingdom; and

then men and animals make use of plants for

food, corn, wheat, barley, potatoes, and so on,

and so obtain the elements in a combined state

which they could not make use of in the simple

state. So that the question comes to be, is thei’e

a substance containing the four elements named

which man can use as a food to repair the %vaste

of his tissues? There is a class of substances,

called Proteids, which contain all four elements,

carbon, hydrogen, oxygen, nitrogen. They are

also called albuminous substances, because a

type of the class is albumen—white of egg.

Belonging to the same class is a substance called

gelatine, obtained by boiling tendons and con-

nective tissues, another called chondrin, yielded

by boiling cartilage (gristle). Another of the

class is found in flour, called gluten; and in

peas or beans is still another, legumin. The

curd of milk, from which cheese is made, con-

sists mainly of an albuminous body— casein,

and from flesh is found another of the class,

namely, myosin. So that all four elements one

could obtain from a quantity of wliite of egg,

curd of milk, or meat. So one might well ask

the question, since an albuminous body con-

tains all tlie required elements, can a man not

live on, for example, white of egg alone, or lean
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meat alone, or a diet of beans or peas alone?

Well, an American physician. Dr. Hammond,

in 1857 tried some experiments on himself, and

limited himself to 1^ lb. of albumen daily,

with 4 lbs. of distilled water. On the fourth

day he began to experience loss of appetite,

headache, and yveakness. His disgust at the

perpetual sameness and tastelessness of the diet

became almost unbearable, and on the ninth

day, after severe diarrhoea, he had to give it up.

Now, this is not to be wondered at, considering

the tastelessness of the diet; but albumen might

be made to form the cliief portion of the diet,

but might be given in a much more palatable

form, and might be varied—white of egg one

day, lean meat another. Still the attempt to

live on an albuminous diet alone would be very

difficult to accomplish, for a reason that will

now be given. The total quantity of nitrogen

cast out of the body daily by a man under

ordinary circumstances is 300 grains, of carbon

about 5000 grains. The quantity of hydrogen

and oxygen cast out are I'eplaced by oxygen

obtained from the air he breathes, of which he

will take into his body by his lungs about 2 lbs.

weight daily, and by water, which contains

oxygen united with hydrogen, of which 60 to

70 oz. per day are sufficient. Thus, supposing

a man to have pure air to breathe and water to

drink, he requires 300 grains nitrogen and 5000

grains carbon; that is, 15 grains of carbon for

every 1 of nitrogen. In albumen, however, the

proportion of nitrogen to carbon is 1 to 3^ in-

stead of 1 to 15, which is as much as to say

that a man who sought to live on albumen
would get in his food a proportion of 1050

grains (instead of 5000) of carbon for every 300
of nitrogen. In other words, in order to secure

his 5000 grains of carbon he would require to

take a quantity of albumen that would yield

him that amount. But this quantity yields

also 1428 grains of nitrogen, which are 1128
more than he requires. So that to live on
albumen alone he needs a quantity that gives
him far too much nitrogen, for which he has
no use, and which casts laboui’ on his body to

get rid of the excess. To take an example, one
would require to eat 4 to 5 lbs. of lean meat to

get 5000 grains of cai'bon, while 1 lb. will yield
the required nitrogen. To eat 5 lbs. of meat
would mean immense unnecessary labour cast

on the digestive organs. Only an albuminous
body, however, will yield nitrogen in a condition
to be made use of by man, and we are, there-
fore, face to face with the next problem, is

there any other class of foods which could be

mixed with the albuminous so as to get the

required carbon and nitrogen in the most

economic way? The class of food stuffs to

which fat belongs contains carbon, hydrogen,

and oxygen, without any nitrogen, and a class

called amyloid or carbohydrates, to which sugar,

starch, and gum belong, contain the same three

elements without any nitrogen. We thus see

that by taking a quantity of lean meat or white

of egg just sufficient to supply 300 grains of nitro-

gen the addition to it of a certain quantity of

sugar, starch, or fat will provide the necessaiy

carbon without increasing the nitrogen. Or to

take a better example, bread contains carbon

in the shape of sugar and starchy matters, and

albumen in the shape of the gluten of the flour.

It has all the requisite elements, therefore, but

in it the quantity of nitrogen is small in com-

parison to the quantity of carbon. Enough

carbon could be obtained out of 2 lbs. of bread,

but this quantity w^ould yield only half the

amount of nitrogen, so that 4 lbs. of bread

would be required to yield a sufficient amount

of nitrogen, and that would contain double the

carbon necessary. Thus bi’ead has the carbon

in abundance, but is deficient in the nitrogen^

and lean meat has the nitrogen in abundance but

is deficient in the carbon. Unite the two, and

you have as a result that 2 lbs. of bread yield

very nearly the required amount of carbon and

half the required nitrogen, and f lb. of lean

meat yield the other half of the required nitro-

gen and a small qiiantit}'^ of carbon, sufficient

to swell that obtained from the bread to the

full amount I’equired. A combination, then, of

two different kinds of food stuffs, in proper

proportions, yields the required substances for

I’epairing the -waste of the body, while it throws

the least possible amount of -s\^ork on the body
for their digestion. In this consists the economy
of a mixed diet. One of the most admirably

proportioned of human diets is milk, wdiich con-

tains albumen in the form of curd (casein), that

is the nitrogen, and the carbon in the form of

fat (the cream) and sugar (the sugar of milk).

These are dissolved in water, all in due propor-

tion, and thus we have a type of a food fitted

not onlyby its ingredients for the nourishment of

the body, but by its form for easy and raj)id

digestion and passing into the blood.

It is now necessary to remark that there are

cast out of the body, besides substances con-

taining the four elements mentioned, other sub-

stances belonging to the mineral kingdom

—

saline bodies, chief of which are salts of soda

and potassium, and paidicularly chloride of



134 THE DESTINATION OF FOOD. [Sect. VI. A.

sodium (common salt). These must also be

replaced. Bread invariably contains such salts,

so also does milk, meat as well.

To sum up, then, we see that to replace waste

there must be introduced daily into the body

a certain quantity of water, a certain quantity

of solid food containing albumen, and fat, or

starch, or sugar, and a small proportion of

saline material, and a certain quantity of oxy-

gen gas taken in by the lungs. The quantity

of water has already been stated as between 60

and 70 oz. daily, and the quantity of solid food

ought to be 28 oz. This is the least quantity

that is consistent with maintenance of vigourO

for an ordinarily healthy man doing an average

amount of work.

[For information about the nourishing quali-

ties of various sorts of food, and other similar

information, refer to Food in the part devoted

to Hygiene.]

The destination of food. The purpose of

food, it has been seen, is to repair the waste

going on continually in the body. The waste

occurs in no one part in particular, but in all

the tissues of the body. The contraction of a

muscle necessary to move a limb means the

using up of some portion at least of the fibres

of muscle, the waste, that is, of some of the

elements which go to make up the contracting

muscle. The beating of the heart means the

same thing, the perpetual consumption of some

of the particles which go to make up tlie

heart’s substance. The activity of the liver

means the constant breaking down of the small

cells of which the liver is composed. Think-

ing, feeling, willing, imagining, in the same

way are all attended by the waste of nervous

tissue. So it is with every organ and tissue of

the body.

Ev'ery one of these tissues comes into direct

contact with the blood. Evei’y organ has its

blood supply conveyed to it by vessels large or

small according to the size and activity of the

organ. The blood-vessel has no sooner entered

into the organ or tissue than it breaks up into

a number of branches, which in turn send off

countless tiny streams that flow througli tlie

tissue, pervading it in every direction. As a

result the ultimate cells or fibres which form

the tissue are constantly bathed by the streams

that continually flow pa.st them. The cells

and fibres are continually wasting, and the

stream of blood as continually brings to them

the means of repair. It offers to them the raw

material needed for their continued industry;

and they are able to select from the passing

current whatever they require to repair their

waste and to provide for their renewed activ-

ity. At the same time, as the current goes

past it is a convenient channel for the removal

of the products of waste, that must not be al-

lowed to remain in the tissues. The waste,

then, occurs in the tissues, the means of its x'e-

pair are obtained from the blood. In the end

it is the blood that is impoverished. From it

the drain of nourishment takes .place. So long

as it is of proper strength and in proper quan-

tity the renewal for the wasted tissues is pro-

vided. So that due provision is made for the

nourishment of the tissues if a proper condition

of the blood is maintained. Thus the food we
take is first of all directed to renewing the

blood and maintaining its efficiency. While,

then, the purpose of the food is for the repair

of waste, its immediate destination is the blood.

How does it get there? is naturally the ques-

tion. It must pass into the blood-vessels out

of the cavity of the stomach and the canal of

the intestine; but how? There are no visible

openings communicating with this canal on the

one hand and the blood stream on the other.

There is no vessel or channel which acts as a

medium of communication between the two.

In 1837 a Frenchman named Dutrochet de-

scribed some remarkable experiments made by

him. He found that if he took a tube open at

both ends, one end being of a bulb shape, and

if he closed the bulb-shaped end with a piece of

atiimal membrane, a piece of bladder, for in-

stance, then filled the bulb and tube with a

strong solution of salt, and dipped it into a glass

jar containing water, two currents were set up

throimh the membrane. A current of waterO ,

passed from outside through the membrane into

the salt solution, so increasing the quantity of

liquid on that side that it rose in the tube. At

the same time salt in solution passed thi ough

the membrane into the water outside and could

be detected there very soon. Anyone can

repeat this ex])eriment for himself, and, jiro-

vided the solution be strong enough and the

bulb be kept di))ping in the water outside, the

liquid will continue to rise in the tube of the

bulb for days, so that many feet of tubing have

to be added, end to end. At the close of the

exjierirnent a very large quantity of the salt

will be found to have passed into the water

outside. The process by which the water

pa.sses through the membrane into the bidb is

called endosmosis. Since the days of Du-

trochet many experiments have been made of a

similar kind. Sugar and salts of all kinds ai’e
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capable of producing the .currents and of jyass-

ing in solution through animal niembraues. In-

stead of the water a solution of salt may be placed

in the jar outside, and, ju’ovided the strength of

the outer and inner solutions is diliereut, the

same interchange will go on through the mem-

brane, or solutions of two ditierent substances

may be used with a like result. The general

result may be put in this way, whenever there

are two different solutions separated only by

an animal membrane an interchange will take

place between them through the membrane.

Now let this be applied. In the stomach

and intestinal canal there is a quantity of liquid

food, to a great extent a liquid containing many

substances in solution. In the walls of the

stomach and bowels there is flowing a stream

of blood, another liquid containing many sub-

stances in solution. These two liquids are

separated from one another by the extremely
j

thin walls of the channels along which the

blood flows, and by a thin portion of the wall

of the intestinal canal, in short, by an animal

membrane. The liquid in the alimentary canal

contains a much larger quantity of dissolved

substances than the blood. The inevitable
j

result will be that an interchange will take

place between the blood and the contents of

the stomach and bowels, resulting in the pass-

ing throimh the wall of the intestinal canalO O

into the blood of the dissolved substances of

the food. A continuation of the experiments

of Dutrochet, especially those made by Graham,

the late Master of the Mint, throws further

light on this subject.

The purpose of dig’estion. The experi-

ments show that while substances like sugar

and salt readily pass through the animal mem-
brane, other substances like albumen, starch,

gum, and fat pass through with great diflicixlty,

indeed hardly at all. Suppose into the bulb

closed by the animal membrane a solution of

salt, starch, sugar, and white of egg be placed,

and then the bulb dipjxed into the jar of water.

After some time, if the water outside be in suf-

ficient (piantity, all the salt and sugar will be

found to have passed out of the bulb, but none

of the starch or white of egg, which are still

retained. Accordingly, when one takes a meal

of bread and meat the contents of the stomach

will consist of a liquid containing albumen ob-

tained both from the meat and bread, fat from

the meat, stax'ch and sugar from the bi’ead, and

salts of various kinds from both. The sugar

and salt will readily pass through the animal

membrane of the intestinal walls into the

blood, but the albumen, fat, and starch never

will. Yet as it is absolutely necessary that

they also gain entrance to the blood, it is ob-

vious that they must undergo some change that

will confer on them the power of passing

through animal membranes. Now starch can

be converted into sugar, and sugar can pass

throuLdi membranes, and albumen can be con-

verted into a substance called peptone, which

also can pass through membranes. The [xovver

of converting starch into sugar is possessed by

the saliva from the salivary glands, and by the

juice poured into the bowel from the pancreas

(sweet-bread), and the power of converting

albumen into peptone is possessed by the gas-

tric juice poured out from glands in the walls

of the stomach and by the juice from the pan-

creas as well. Fat, again, cannot pass through

a membrane, but fat and soda make a soap.

Now the bile is an alkaline fluid, it contains a

large quantity of soda salts. It mixes with the

fat in the small intestine, and so saponifies it

—makes it soap-like—that it becomes possible

for it also to pass through a membrane. The

story of digestion is practically this, then, that

the food we take must get into the blood, but

to get there it must pass through the walls of

the stomach or bowel, interposed between it

and the blood; to pass through these walls it

must first be made into a solution, so the food

is broken down by the teeth and mixed with

fluids poured into it from various glands: with

no further change the salts, sugar, and similar

substances can pass at once through the animal

membrane into the blood, but the albumen, fat,

and starch cannot: they are, therefore, acted

on by the juices till they are converted into

substances tliat can pass. The whole purpose

of digestion is, therefoi’e, to make the food into

a condition that will enable its nourishing

elements, albumen, fat, starch, sugar, and salts,

to pass into the current of blood circulating in

the walls of the stomach and intestines.

Having thus attempted to understand in a

general way why food is needed, and what is

the meaning of digestion, we shall proceed

more ])articularly to consider in ])X'oper order

the details of the digestive process and the

organs concerned in it.

The Digestive Apparatus.

The Mouth is a cavity formed by the lips in

front, dxeeks at the side, tongue below, and

palate above. Tlie roof of the mouth derives its

bony part from the upper jaw-bone on each
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side and the palate bones behind (see p. 18) ;
the

bone is covered by the mucous membrane (c, Fig.

88) of the mouth. Reference to Fig. 88 will show

Fig. 88.—Section showing Mouth and Jiasal Carities, Gullet, Wind-
pipe, &c.

t, tongue; ph, pharjTix; ep, epiglottis; g, gullet; w, windpipe. For

other references see text.

that the bone (a) forms only the front portion

of the palate—the hard palate as it is called, for

the bone stops shoi't at h, and the continuation

is effected by mucous membrane and muscular

substance as the soft palate, of which the uvula

(u) is a part. The hard and soft jjalates form

not only the roof of the mouth but also the floor

of the cavity of the nose (n, Fig. 88), so that

they partition off the nose from the mouth.

Now sometimes this partition is not properly

developed, and a cleft exists in the soft palate.

The cleft may extend forwards some distance

and may involve the hard jjalate, so that the

partition is incomplete and an opening more or

less wide permits of an unu.sual means of com-

munication between the mouth and no.se. The

result is a very serious defect of speech, the air

being sent up into the nose. The mouth is con-

tinued behind into the throat, the separation

between moutli and tliroat being marked by a

narrowing, called the isthmus of the fauces.

This constriction is formed of fleshy pillars—the

pillars of the fauces—which arch up from the

sides to form the soft palate or velum; and

from their meeting place in the middle of the

arch there hangs down a portion, termed the

uvula (^4 ). At each .side, where the pillars begin to

arch up, is an almond-shaped body—the tonsil,

which ought not to be prominent at all, butwhich

swells and projects towards the middle line in

inflamed throat, threatening often to block the
j

way from the mouth into the throat. The tonsil
i

is seen in the figure partly coverd by the uvula.

The whole mouth is liiied with mucous mem-
brane. This membx’ane is really in its essence

the same as the skin which lines all the external

parts of the body. On referring to the section

on the Skin it will be seen to be of two layers—
a deep one of a fibrous structure, rich in blood-

vessels and nerves, and one on the surface of

this, consisting of cells only with no vessels or

nerves. In mucous membrane
,
the same two

layers are found, only they are more delicate

and soft. At all the openings of the body the

skin becomes modified into mucous membrane,

which takes its place and lines all the cavities

and channels of the body which communicate

with the exterior. The mucous membi’ane of

the mouth is, therefore, continuous with that of

the throat, gullet, stomach, and bowels. It is

beset with little glands which pour out a fluid

to moisten the mouth.

The teeth are imbedded in sockets in the

upper and lower jaw-bones. Each tooth consists

of a crown, the visible part, and one or more

fangs buried in the socket. The teeth are

thirty-two in all, sixteen in the upper, and the

same number in the lower jaw. They difier

in form from one another, and have different

names according to their use. Thus the four

central teeth of each jaw have chisel-shaped

crowns with sharp cutting edges, and are called,

on this account, incisors
;
they have but a single

fang. On each side of these central four is one

tooth with pointed extremity, the tooth de-

veloped in clogs and other animals for holding

and tearing

—

the canine tooth (Latin canis, a

dog). The upper two are also called eye-teeth.

Behind the canine teeth there follow on each

side two bicuspid teeth, teeth with two cusps or

points instead of one, and having often double

fangs; and succeeding them are the molars or

grinders, three on each side, broad teeth with

four or five points on each, and with two or

three fangs.

The following table shows the teeth in their

order

:

—
Mo. Bi. Ca. In.

|

In. Ca. Bi. Mo.

Upper jaw, 3 2 1 2
|

2 1 2 3= 16_^,^
Lower jaw, 3 2 1 2

j

2 1 2 3= 16

The upright line indicates the middle line of

the jaw, and shows that on each side of each

jaw there are eight teeth. These are the per-

manent set, which succeeds the milk-teeth. At
about the sixth year of a child’s life the milk

teeth begin to fall away and give place to the

permanent teeth, which appear in the following

order:—
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delicate membrane, which answers to the popu-

lar term “ the skin of the teeth.” It is worn off

in adult teeth.

The Tong’ue {t, Fig. 88) is a muscular organ,

and is covered by the same membrane that lines

the rest of the mouth. On the under surface

the membrane forms a fold in the middle line,

passing between the tongue and the front of

the lower jaw. This fold is sometimes con-

tinuous to the tijj of the tongue, binding it down
and interfering with s])eech, and in infants with

sucking. The upper surface is covered with

little projections— the papillae of the tongue,

which are connected wdth taste, and will be con-

sidered in the section on Taste.

The Salivary Glands are three in number
on each side of the mouth. Their position is

shown in Fig. 90. The parotid gland is situ-

ated on the side of the face in front of the ear;

the suomax illary is placed below and to the

inner side of the lower jaw, in front of the

angle of the jaw; and the sublingual is on the

floor of the mouth between the tongue and
gums. The two sublingual glands are thus near

to one another, one on each side of the fold be-

neath the tongue. All these glands belong to

the class called racemose, from their resem-

blance to a bunch of grapes. They have little

channels or diicts, which give off smaller and
smaller branches, the smallest branches ending

in little pouches or sacs lined with cells, as the

stem of the vine gives off smaller stems which
end in the pouch of the grape. Groups of the

little pouches are bound together by connective

tissue, through

which blood-ves-

sels pass. Thus
the blood stream

is brought so near

to the cells of the

])ouch that they

can derive from

it whatever ma-

terials they need

for their nourish-

ment and activ-

ity. From the

blood the cells de-

rive the raw ma-

terial which they

work up into the

substance \vhich

it is their business to produce. This sub-

stance—the saliva— is then conveyed along the
small channels or ducts till the common duct
is reached which carries the fluid into the

Fig. 90.—The Salivary Glands:

P P' Parotid, s ?u sub-maxillary,
placed below the duct of the parotid.

d is

Molar, first 6

Incisors 7 to 8

Bicuspids 9 to 10

Canines 11 to 12

Molars, second 12 to 13

,, third 17 to 25

The first of the permanent set to ai)pear is

thus the first grinding tooth
;
and it appears

above the gum behind the farthest back of the

milk-teeth. The last to appear are the last

grinding teeth, which, owing to their lateness of

arrival above the gums, have beeii called the

wisdom teeth. In some people they never

appear above the gum at all.

Structure of Teeth. Fig. 89 represents the

appearance on a cut being carried straight down
through a tooth in its

socket. In the very

centre of the tooth is a

cavity

—

the pulp ca-

vity (/)—which is filled

up with the dental

pulp, a soft substance

containini? a rich

supply of blood-vessels

and nerves. The ves-

sels and nerves enter

by a small opening at

the point of the fang.

In teeth with two or

more fangs the cavity

is piolonged in the
Fig. 89.-structure of Tooth,

shape of a fine canal

down each fang, to a little ojoening at the jDoint

of each. Surrounding the cavity on all sides is

the substance that forms the main part of the
tooth the dentine {b). It consists of fine

branching tubes embedded in a hard substance.
The tubes contain substance continuous with
the pulp of the tooth cavity. Dentine is very
hard but not brittle, consisting mostly of ])hos-

phate and carboiicate of lime. Ivory is the den-
tine of the elephant’s tusk. Outside the dentine
of the fang is a substance closely resembling
bone, and called crusta petrosa or cement (c).

In fact it is true bone, but wants the haversian
canals (see p. 18). The fang is fixed in its bony
socket (e) by means of a dense fibrous mem-
brane {d) which surrounds the cement as the
periosteum does bone. The dentine of the crown
of the tooth is not covered by cement but by the
enamel {a), which consists of closely set prisms
of a densely hard substance, composed mainly
of phosphate of lime and other earthy salts and
only 3^ per cent, of animal matter. In young
teeth the surface of the enamel is covei’ed by a
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mouth. Xerves are also freely distiibuted to I

the ghmds, and it has heeu found that the

activity of the glaud is largely regulated by

the nerves. Fine tilainents of nerves have even

been traced to the very cells that line the

pouches of the glaud. The main duct which

conveys away the fluid saliva from the paro-

tid gland (Stenson’s duct) opens on the inner

surface of the cheek on a level with the crown

of the second molar tooth of the upper jaw,

where it may be often felt as a slight swelling.

The duct of the submaxilhu-y gland (Whar-

ton’s duct) opens at the summit of a soft papilla

under the tongue. The ducts of the two glands

•—one of each side

—

are readily seen on tui’iiing

up the tip of the tongue. The sublingual glands

have a considerable number of ducts opening in

the neighbourhood of Wharton’s. The purpose

of the fluiils poured into the mouth from these

glands is discussed further on.

The Pharynx is the upper end of the ali-

mentary canal, and it forms a blind sac above

the level of the mouth {pk, Fig. 88). The mouth

opens into it, and straight above that opening

there are two openings, by means of which the

nasal cavity communicates with the pharynx.

About the same level as the openings into the

nasal jjassages are two apertures, one at each side,

which are the mouths of the Eustachian tubes,

which j)ass upwards to the cavities of the ears,

the cavity of each side being on the inner side of

the drum of the ear. By referring to Fig. 88

it will also be seen that the windpij^e opens up-

wards into the pharynx, but that this communi-

cation can be shut off by the lid of the windpipe

(ep)—the e[)iglottis—folding down. Thus there

are six openings into the pharynx, and the gullet

is the direct continuation of it downwards to

the stomach. When one opens the mouth widely

before a glass, the back wall seen through the

narrowimr of the fauces is the wall of the

pharynx. The mucous membi'ane of the jiharynx

is continuous forwards with that of the mouth,

upwards with that of the nostrils and tubes

leading to the middle ear, and downwards with

that of the windpipe and gullet. It is thus

that an inflamed and swollen condition of that

membrane, which may have begun fis a sore

throat, may travel into the nose, may impede the

passage of air into the Eu.stachian tubes, block-

iiif'- them, and so ])roducing deafness, and down

into the windjupe, causing irritable throat and

couLdlin(^ In the membrane is a large number

of cdands, the excessive secretion and eidarge-

menb of which are so troublesome in relaxed

and other conditions of the throat.

The Gullet OP (Esophagus {g, Fig. 88) is the

continuation of the pharynx downwards to the

stomach. It is about 9 or 10 inches long, and

lies behind the windpipe in the neck and upper

part of the chest. It passes through the chest,

inerces the muscular partition dividing off the

cavities of chest and belly, aifd opens into

the stomach. The gullet contains a thick layer

of muscular fibres in its walls, which are cajmble

of contracting like other muscular fibres, and

so of diminishing the diameter of the tube. As
we shall see, it is by such contractions that the

food received from the mouth is passed down-

wards into the stomach.

The Stomach is simply to be regarded as a

dilated poi’tion of the alimentary canal. Refer-

ence to Fig. 87 and its accompanying descrip-

tion show it to occupy a part of the epigastric

and left hypochondriac regions of the abdomen.

The following figure (91) shows how much of the

stomach is in direct contact with the front wall

Fig. 91.—The Contents of Chest and Abdomen sliown in tlieir

Positions.

A, heart ; B B, lungs ; C, diaphragm, the horizontal partition be-

tween chest and belly; I), liver; E, gall-bladder; F, stomach; G, coils

of small intestine; II, cross part of large intestine.

of the belly, and how much is covered by

the dia])hragm (c) above, and the liver (d) to

the right. The shape of the stomach is shown

in Fig. 86, where A marks the entrance of the

mdlet, and c the junction of stomach and small

intestine. That figure shows it be pear-shaped

with the large end to the left and the small

end to the right. The large end is called the

cardiac end because it is to the heart side. Thus
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the main bulk of the stomach is under the ribs

to the left side. The walls of the stomach are

composed of several layers or coats. The most im-

portant of them are the middle coat of muscular

fibre of the involuntary kind, whose contrac-

tions produce movements of the walls, and the

internal coat or mucous layer continuous with

the mucous lining of the gullet. The mucous

layer is thrown into folds, and thus a wrinkled

appearance is presented by the inner surface of

the stomach. The surface of the membrane is

lined with columnar epithelium (p. 10). The

important parts of the mucous lining, however,

are tlie glands, which, in the form of fine wavy

tubes, are buried in the substance of the mem-

brane, and open by their mouths on the surface.

The appearance of a section of the wall of the

stomach when examined by a microscope is seen

in Fig. 92; and in the upper coimer one of the

F g. 92.—The Mucoua Membrane of the Stomach, highly magnified.

s points to the surface, g to one of the tubular glands, of which a

indicates the central canal, i) is a much more highly magnified view

of one gland, which is represented as giving oif branches.

tubular glands is represented highly magnifietl.

Each gland is found to be a more or less simple

tube lined with columnar cells. Peptic or gas-

tric glands they are called. Now in the mucous

membrane there runs up between the rows of

glands a lai'ge number of very minute blood-

vessels conveying very fine streams of blood.

Thus there are reproduced the conditions ob-

served in the salivary glands, namely, a stream

of blood separated by only its thin wall and
other fine tissue, including the wall of the gland

itself, from actively growing and working cells.

The cells find, therefore, within easy reach, a

current from which they may abstract what they

require for their continued life and activity. It

is a curious fact that when the stomach is empty,
and therefore doing no work, the mucous mem-
brane, if it could be seen, would be found to be
pale

;
but whenever food enters it the mem-

brane speedily assumes a rosy tint, due to a
larger quantity of blood rushing into and dilat-

ing the fine vessels that pass up between the

glands. A little time after drops of fluid collect
!

at the mouths of the glands and trickle down

the walls of the stomach to mix with the food;

so that the cells of the glands are thrown into

a condition of increased activity by increased

quantity of blood supply, and as a I'esult they

produce a quantity of fluid— the gastric juice

—whose purpose is to aid in the digestion of

the food. How it does this will be considered

further on (p. 143). On looking down on the

surface of the stomach with a simple lens little

pits or depressions of an irregular form will

be seen, and at the bottom of the depressions

dark dots; the dark dots are the mouths of the

gastric glands.

The Small Intestine is continuous with the

stomach at its small end. At this point (c of

Fig. 86) there is a band of circular muscular

fibres which keeps the way of communication

closed, acting, thei'efore, as a valve, and called

the pyloric valve. At appropriate times the

fibres are relaxed, and food digested in the

stomach is permitted to pass into the small in-

testine. The first part of the small bowel, about

12 inches long, is called duodenum (Latin duo-

decim, twelve) (cd. Fig. 86). Into this por-

tion, about the middle, there open the bile-duct

from the liver, and the duct from the pancreas

(sweetbread), a gland which lies behind the

stomach, the large end of which fits into the

crescentic curve formed by the duodenum. The

succeeding portion of the small intestine has

been subdivided into jejunum and ileum,

though there is no distinction between these.

The ileum is the last part of the small intestine;

and it opens into

the large bowel lying

in the right iliac re-

gion (8, Fig. 87, p.

131). The Oldening

is guarded bv folds

of the mucous mem-
brane forming the

ileo-cascal valve to

permit the passage

of material from the

small to the large in-

testine, but to ]U’e-

vent its backward

passage.

Fig. 93.—Microscopical structure of The walls of the
the Small Intestine. n • . .•

small intestine con-

sist of similar layers to those of the stomach, but

with some remarkable alterations. Like the

stomach, the small intestine has muscular layers

by whose contraction food in the intestine is

pi’ojielled onwards. On opening a }>art of the
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h c d ch
Fig. 94.—Villus of Small
Intestine, magnified, a,
columnar cells ; e, goblet
cell, modified columnar.

small intestine and floating it out in water, the

inner coat

—

the mucous membrane— is seen

to be thrown into transverse folds, which are

called valvulae conniventes, by which the in-

ternal surface of the small bowel is increased.

The surface is found to have a velvety feeling,

due to innumerable very flue projections termed

villi. On examining the surface with a micro-

scope these projections take the form of flnger-

shaped processes from the mucous membrane.

They are represented in Fig. 93 (a). A very

highly magnifled view of a single villus is

given in Fig. 94, where it is represented as

covered with a layer of colum-

nar cells,nucleated . The centre

of the projection is formed

of very delicate tissue, con-

taining a network of small

blood-vessels {b and c). Be-

sides these, in the very centre

is seen a larger vessel id) with

a blind extremity. This is

the beginning of a lacteal

vessel, so c.alled because it

does not contain blood, but a

milk -like fluid (^ac, milk)

obtained from the food in the canal of the

intestine. In fact the lacteal is a vessel for

absorl)ing, sucking up, certain of the nourishing

parts of the food and conveying them away to

other communicating vessels, by which they

may finally be poured into the current of blood.

This will be referred to again in speaking of

absorj)tion. Apart from these projections from

the mucous surface, the small intestine presents

appearances not unlike those of the stomach.

Thus, buried in the substance of the mucous

layer, and opening on the surface at the bases of

the villi, is a series of tubular glands (Fig. 93,6),

lined with columnar cells. They are called Lie-

berkuhn’s glands, after the anatomist who first

described them; and they pour out the intestinal

juice. The bases of the glands rest on a fibrous

tissue (c, Fig. 93) between them and the muscu-

lar layers of the bowel (cl and e). These glands

are found throughout the length of the small

and large intestines; the villi, however, dimin-

ish greatly in number in the lower pnrts of the

small, and are quite absent in the large, intes-

tine. Towards the beginning of the duodenum

a few glands, in clusters like grapes, are found.

They are called Brunner’s glands, but their

function is not known. Imbedded in the mu-

cous membrane, also, are found groups of little

glands, which are in the shape of closed sacs,

with no duct or other means of communication

with the cavity of the intestine. The closed

sacs contain cells and blood-vessels, and are of

the size of millet seeds. They are found in

patches— Peyer’s patches— specially towards

the lower end of the small intestine, but are also

found singly here and there scattered over every

part of the intestine.

The Larg’e Intestine begins in the right iliac

region. The small intestine joins it at right

angles, and not precisely at its 'extremity, so

that a blind end projects be}"ond the place

of junction—the caecum (Latin, ccecum, blind).

From the place of junction the large intestine

passes u))wards on the right side, as the as-

cending colon, till the under surface of the

liver is reached, where it turns and proceeds

across to the left side, as the transverse colon,

below the stomach. Having reached the left

side it turns downwards as the descending

colon to the sigmoid bend and the rectum (Fig.

86, p. 130). The large intestine is altogether

5 or 6 feet long. It is much wider than the

small intestine. The longitudinal muscular fibres

are collected into three bundles, which, being

shorter than the canal itself, pi'oduce a series

of pouches or bulgings in the wail, represented

in Fig. 86. These pouches delay the progress

of the remains of the food, and so permit the

nourishing materials to be conqiletely removed.

The large intestine possesses no folds like the

small, and no villi. It has, however, the glands

of Lieberklihn in its mucous coat. Glands of

Peyer are also found in the large intestine.

The termination of the large intestine at the

anus has been already noted on page 130.

The Blood-vessels of the abdominal portion

of the alimentary canal have rather a peculiar

aiTamrernent which it is desirable to note here.

The stomach, intestines, spleen, pancreas, and

the mesentery as well, all receive pure arterial

blood from branches of the main artery that

passes down along the front of the backbone.

This blood circulates through the various organs

in tiny streamlets. In particular it has already

been noted that it is from such arterial blood

supply that the glands in the stomach and in-

testines derive the material for their activity.

The blood, after passing through the organs, is

collected into veins. Thus the stomach has its

own set of veins carrying the blood aiva^ from

it; the intestines have their set, the spleen and

pancreas likewise. Ultimately, however, the

veins from these different organs unite to form

one large vessel, the portal vein, which passes

to the liver. The liver thus receives all the
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blood which has previously circulated through

the stomach and intestines, which blood, as we

shall see, is chai’ged with nourishing material

obtained from the food by the process of endos-

mosis explained on page 134.

The Liver must also be counted as a part of

the digestive apparatus, since it forn)s the bile,

one of the digestive juices. It is the largest

gland in the body, and weighs from 50 to 60

ounces avoirdupois. It is placed just below the

diaphragm and on the right side, as may be seen

on reference to Fig. 91, p. 138. It extends also

across the middle line of the body towards the

left side. Its front border I'eaches just below

the border of the chest when a person is sitting

or standing; but when the person lies the liver

passes slightly up so as to be completely under

cover of the ribs, except for a small portion be-

yond the lower end of the breast-bone. In women
by tight lacing the liver is often permanently

displaced, forced downwards out of cover of the

ribs. This causes crowding in the abdomen

and pelvis, and may serve to displace other

organs, notably the womb. When a small piece

of liver is examined under a microscope it is

found to consist mainly of large many-sided

cells, containing a large nucleus and

cleolus. The cells are re-

presented in Fig. 95. The
protoplasm of which they

consist is very granular, and

frequently exhibits a large

number of minute bright dots

—oil globules. The cells are

faintly yellow in colour, and

measure the rooirth of an inch
Fig. 9.5.-Cells of the

111 dl(im6t6r. JLllBy clV6 dis- Liver{very much matrni-

posed iff groups or masses,

each little mass being called a

lobule. When a single lobule is examined
it appears to be of an irregularly circular

shape, and the cells are arranged in it in rows
which seem to radiate from the centre to the

circumference of the lobule. It is the lobules

that give the liver its coai’se granular appear-

ance when torn. It has been mentioned above
that the portal vein comes to the liver carrying

a nu-

blood full of nourishing material obtained from
the stomach and intestines. When this vein

reaches the liver it breaks up into branches,

which pass into the substance of the organ,

giving off smaller and smaller bi’anches as they

go. The smallest branches of the portal vein

reach the circumference of the lobules, and from
this surrounding vessel fine streams of blood

pass inwards among the cells to the centre of

the lobule, where they reunite into one vessel,

a branch of what is now called the hepatic

vein (/cejoar, the liver). The central vessels of

tlie lobules unite to produce larger and larger

veins till one vessel is formed which carries all

the blood away from the liver upwards towards

the right side of the heart. The portal vein is

thus formed by a set of capillary (hair-like)

blood-vessels in the stomach, intestines, &c., and

splits up into a similar set in the liver, which

in their turn give rise to the hepatic vein. It

is to be noted that neither of these vessels

carries arterial blood. Yet the liver is not

without its supply of such pure blood, brought

to it by an artery—the hepatic artery—M’hich

enters the liver and distributes its blood, not to

the cells, but to the connective tissue of the

bile-ducts and vessels in the organ, the blood

afterwai’ds finding its way, like that of the por-

tal vein, into the hepatic vein.

Besides these branches of the portal and

hepatic veins and hepatic artery another set of

vessels ramifies in the liver, namely the bile-

ducts, whose business it is to carry off the bile

produced by the activity of the cells. A very

remarkable and interesting experiment, per-

formed by a Polish anatomist named Chrzon-

szczewsky, shows where the bile-ducts originate.

This investigator injected into the veins of

some animals a particular d}"e, indigo-carmine.

An hour and a half afterwards the animal was

killed, and examination of specimens of the

liver under the mici’oscope displayed the colour-

ing matter collected round the cells of the liver

in channels which were thus for the first time

revealed. If the animal were killed sooner,

the colouring matter was found in the cells

themselves. It thus became apparent that the

liver cells seized upon the colouring matter in

the blood brought to them, separated it out,

and passed it into channels surrounding them.

The channels are shown in Fig. 95 (a). They are

the beginnings of the bile-ducts. It may be

supposed that, in a similar fashion, the cells

of the liver take from the blood flowing past

them certain materials from which they i>re-

pare the bile, which is then dischai’ged into

the surrounding ducts. From them the bile

passes from between the cells out of the lobule

into larger ducts, which collect the bile from

numerous lobules. These ducts unite with others

from other parts of the liver until, in the end,

two channels ai’e formed, one of which carries

all the bile formed by the right portion of the

liver, and the other that from the left portion.
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These two ducts come out from the substance

of the liver and soon unite into one main vessel

—the hepatic duct, which passes towards the

small intestine. On the under surface of the

liver is the gall-bladder, in which the bile may
be stored till needed for digestion. From the

gall-bladder a duct passes—the cystic duct. It

joins the duct from the liver, and the common
bile-duct, formed by the junction of the two,

reaches the fii-st part of the small intestine,

through whose walls it passes to open on the

inner surface a few inches below the stomach.

The bile, then, prepared in the depths of the

liver by the liver cells, is conveyed out of the

liver by the bile-ducts, and may pass straight

down and into the small intestine to mingle with

the food. If, however, digestion be not going

on, the mouth of the bile-duct is closed, and in

that case the bile passes up the cystic duct and

lodges in the gall-bladder till required.

Fig. 96 shows the connections of the various

Fig. 96.—Relations of the Stomach to the Liver, Pancreas, and

Spleen.l

parts spoken of, and the figure should be studied

in the light of the above explanations.

The Pancreas is a much smaller gland than

the liver, weighing not more than 2 or 3 ounces.

It lies behind the stomach, and its large end or

head lies in the curvature formed by the duo-

denum. Its position is well shown in Fig. 96,

where the stomach is represented turned up-

wards to permit it being seen. In its structure

it resembles the salivary glands (p. 137), its ducts

terminating in recesses lined with large cells

which prepare the juice of the gland. The main

duct of the gland runs from one end of the

1 The stomach is represented turned up, S heing on its

under surface, p indicates the junction of stomach and

duodenum (d) at the pylorus. O is placed at the junction

of stomach and gullet. L is on the right portion of the

liver, which is also turned up to show g, the gall-bladder.

/ is placed to the side of the common bile duct formed by

ducts from the liver and gall-bladder, h-t is the pancreas,

revealed by the turning up of the stomach. Sp, spleen.

V, the part where blood-vessels are connected to the spleen.

n and a, blood-vessels.

organ to the other, collecting the materials from

numerous smaller channels on the way. It

finally issues from the gland to pierce the back

wall of the small intestine in company with the

common bile-duct, and thus is able to pour its

secretion among the food which has passed

dovvii from the stxjmach.

The Digestive Process.

We have considered the character and struc-

ture of the digestive apparatus, the tract along

which the food is conveyed and the various

glands in connection with it; and w^e have seen

that these glands pour various juices into the

canal to mix with the food, namely, the saliva,

gastric juice, bile, pancreatic juice, and intestinal

juice. Let us now consider the changes under-

gone by the food as it passes along the digestive

tract, and the part these juices and other agen-

cies play in the change.

Mastication is the first part of the process to

which the food is submitted. By this is meant

the breaking down of the food by means of the

teeth. In some animals, such as the tiger, the

lower jaw is movable on the upper in one direc-

tion mainly, an upward and a downward move-

ment that permits of tearing the food. In other

animals, such as the cow, the movement is from

side to side, the gi'inding teeth being specially

employed. In man, however, owing to the

shape of the joint between the lower and upper

jaws, the lower is movable in many directions,

so that a cutting or tearing and a grinding

movement as well is permitted. While the food

is being thus broken down it is moved about

and mixed by movements of the tongue and

cheeks, so that every part of it may come under

the operation of the teeth. The advantage of

this is obvious. The more completely the food

is separated up into small portions the more

easily will the digestive fluids reach every jw-

ticle of it, and the more thorough and S])eedy

will digestion be. The disadvantage, then, of

“bolting the food” ought to be ap])arent. If the

breaking down jwocess is not accomplished in

the mouth it must be performed by the stomach,

and the stomach hn,s no apparatus for such a

purpose. Children in particular, who are very

prone to swallow their food almost without

cliewing it, should be trained to take time to

do this jiart of their eating thoroughly.

Insalivation. While chewing is going on

the saliva is streaming into the mouth, and is

being intimately mixed with the food, and to
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this the term insalivation is given. The saliva

is a colourless fluid, without smell or taste. It

contains in solution very few saline matters,

only about 5 ])arts in 1000. Its jtrincipal ele-

ment, besides water, is a substance called ptyalin,

which is a ferment, and possesses the remarkable

property of being able to convert starch into

su(^ar. As much as 48 ounces of saliva may be

poured into the mouth daily. Thus in the

mouth, and while chewing is being performed,

another process is going on which has for its

purpose the conversion of starch, which cannot

dissolve in water, and cannot pass through an

animal membrane, into sugar, which can do

both. Besides effecting this object saliva also

moistens the food so as to enable it to be made

up into a consistent mass fit for swallowing.

Saliva aids also in speech by moistening the

mouth.

Deglutition. The food havingbeen thoroughly

broken down and mixed with saliva is in a pro-

per condition for deglutition or swallowing. The

tongue gathers it up into a bolus or mass and

forces it backwards through between the pillars

of the fauces into the pharynx, by whose muscles

it is grasped. Now, having reached the pharynx,

the food, it is easy to see, might be forced in

various directions by the contractions of the

constricting muscles of the pharynx. Reference

to Fig. 88, p. 136, will explain how this comes

about. Thus it might be forced back again

into the mouth. This is prevented by the con-

traction of the front jiillars of the fauces and
the forcing backwards of the tongue. The food

might pass ujiwards and get through the open-

ings of the nasal cavity behind. This is pre-

vented by the back ])illai’s of the fauces con-

tracting and the soft palate being raised to

bar the way. It might pass down into the wind-
pipe, but this is also prevented by the box of

the windpipe being quickly raised up under
cover of the root of the tongue. The elevation

of this part of the windpipe any one may feel

by putting a finger on the front of the neck and
then swallowing. At the same time as the wind-
pipe is thus raised, its lid, the epiglottis {ep,

Fig. 88), is lowered so as to cover the entrance.
The food has thus only one pathway, namely,
down the gullet. When it has been forced into
this tube the walls contract in a wave-like
tashion, and thus propel the food onwards to the
stomach. The food does not then fall into the
stomach from the mouth. It is carefully con-
ducted thither. This is why a horse can drink
though its mouth be below the level of its gullet.

and why a man can drink standing on his head.

Part of the movements that have been described

are under the control of the will, jmrt are in-

voluntary. The forcing of the food backwards

is voluntary; but as soon as it has entered the

rfiiarynx all the other movements will occur in

due order whether we will it or not. They are

accomplished by a reflex nervous action (p. 86).

Digestion in the stomach. As soon as the

food reaches the stomach that organ becomes

active. By the contractions of its muscular

walls the food is moved about, and mixed

with gastric juice poured oiit of the gastinc

glands as described on page 139. The action of

the juice is aided by the heat of the parts. The

gastric juice is acid owing to the presence of a

small quantity of acid, usually hydrochloric

acid. It contains besides a ferment called pep-

sin. It is owing to the presence of the acid and

pepsin in the stomach that digestion is per-

formed. The action of the juice is on albumi-

nous substances. Now albuminous substances

are not soluble in water nor can they pass

through animal membranes, but by the action

of the juice they become converted into what

are called peptones, which are both soluble

and capable of passing through membranes.

The juice of the stomach has an action on fat

to this small extent, that fat consists of a drop

of oil in an albuminous sac, and by the juice

this sac becomes dissolved, so that the oil is

freed, but no further action on it is effected.

Thus it is only on albuminous food stuffs that

gastric juice acts. As a result of the action in

the stomach the food becomes converted into a

semi-fluid mass called chyme.

Digestion similar to that performed in the

stomach can be artificially produced. An acid

solution of pepsin is required. This is obtained

in the following way. The stomach of a pig is

taken, opened up, and very gently washed Avith

a stream of water. The inner coat— the miicous

membrane—is then stri])ped off, cut into very

small pieces, placed in a bottle among glycerine

and water containing a small amount of hydro-

chloric acid drachm to every 100 ounces). It

is allowed to stand for several days. The gly-

cerine and acid solution extract the pepsin from

the glands of the stomach. If now some small

pieces of boiled meat, boiled egg, fish, &c., be

put into a glass vessel with some water, and if

a small quantity of the glycerine extract of

pepsin be added, and the whole kept at the tem-

perature of the body— about 99° Fahr.— in a

few hours the meat will have undere:one diffes-o o
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tion. Pepsin wine may be made by adding
sherry wine to the glycerine extract. The pep-

sin powder that may be obtained from chemists

is prepareil from the pig’s or calf’s stomach.

Rennet, which is used for curdling milk, is a

preparation of the calf’s stomach, and owes its

property to the pepsin it contains. Indeed, what
happens to milk on the addition of rennet is pre-

cisely similar to what happens to milk passed into

the stomach. Owing to the acid of the stomach

and pepsin, aided by the heat of the parts, the

milk is curdled, and separates into curd and
whey. The curd contains the main albuminous

constituent of the milk, casein, which the pepsin

forthwith proceeds to attack. It is thus seen

that the curdling of milk in the stomach is a first

and essential part of the process of digestion.

This it is desirable to note, because many
mothers, after permitting a child to drink too

much milk, are alarmed to see the child, after

some time, vomit curdled milk. The vomiting

does not alarm them, but the curd does. The

explanation usually is that the stomach, being

overloaded, rejects some of the milk in a curdled

condition, because it has already come under

the influence of the gastric juice.

Conditions of digestion in the stomach.

The acid is as necessary to the process as the pep-

sin, for it has been shown in artificial digestion

that pepsin alone cannot act upon albuminous

food in a proper way. Hence if the gastric juice

be too feebly acid, or if the acidity be destroyed

by soda or other alkalies, for instance, digestion

will be imperfect. But an excess of acid equally

interferes with the process
;
thus what is called

“acidity of the stomach” produces indigestion

in this way. Excess of alcohol also impedes the

process.

Overfulness of the stomach will impede the

movement of the walls, and therefore the

mixture with the juice, and so hinder diges-

tion.

It has been seen (p. 139) how a due supply of

blood is necessary for the formation of the

digestive fluid. If the blood be occupied else-

where, as it may be if active exercise be en-

gaged in immediately after food, there may be

insufficient for digestive purposes, and a delay in

the process results. The secretion of the juice is

also undoubtedly under the control of the nervous

system. For this reason, no doubt, active brain

work immediately after food, either by divert-

ing the nervous activity or by diverting the

blood supply, the brain by its activity making

great demands on both, may produce indiges-

tion. Gentle exercise, therefore, and repose of

mind, are conditions favourable for digestion.

It may be that owing to ill health the blood

supply may be poor, and the nervous tone in-

ditterent, so that indigestion may be only one

symptom of general ill health.

The stomach, like all other organs of the

body, should have periods of rest following its

periods of activity, and these periods should

follow one another regularly.

Time required for digestion. Various

kinds of food require varying times for diges-

tion. This was proved by a remarkable set

of experiments performed, in 1838, on a man
named Alexis St. Mai’tin, by Di-. Beaumont. St.

Martin had an opening made in the front wall

of the stomach by a gunshot wound. Even after

complete healing of the wound a small opening

was left through which the mucous membrane
of the stomach could be seen, and through

which substances could be introduced into the

stomach or withdrawn fi’om it. It was found

that rice and tripe were digested most speedily,

the time required being one hour. Eggs, salmon,

trout, apj:)les, and venison occupied an hour and

a half, tapioca, barley, milk, liver, and fish, two

hours, turkey, lamb, and pork, two hours and a

half, beef, mutton, and fowls, about three and

a half hours, and veal even longer.

Absorption by the stomach. We have

seen that the mucous membrane of the stomach

is richly supplied with blood-vessels. The blood

flowing in them is separated from the semi-

liquid food oidy by a thin animal partition.

There is, tlierefore, no impediment to an inter-

change taking jflace between the blood and the

food. What the nature of that change will be

we have ah’eady learned (p. 135). Water, along

with any substances in the food that have be-

come dissolved, will pass through the partition

and gain access to the current of blood. Thus

a considerable quantity of salts in solution, of

starch that has become converted into sugar,

of albumen converted into peptone, will, without

further delay, gain entrance to the blood. Starch

that has escaped the action of saliva, albumen

that has escaped the action of gastric juice, and

fats, will remain in the food, and will be j)assed

on into the small intestine, where the digestive

process is continued by other juices.

Digestion in the small intestine. The

chyme does not pass all at once from the

stomach into the small intestine. It has been

found that food already acted on by the gastric
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juice, if allowed to remain iii the stomach, im-

pedes the continuation of the process. The food

seems to be digested in the stomach in detach-

ments, and as soon as a poidion has become suffi-

ciently digested the pyloric valve, that we have

noted (p. 130) as guarding the communication

between stomach and small intestine, the pyloric

valve opens, permits that portion to escape into

the small intestine, then closes, and opens again

as soon as a further quantity of food is ready.

The stimulus of the food passing over the open-

ings of the bile and pancreatic ducts causes a

discharge of bile and pancreatic juice, which

proceed to mix with the food and act upon it.

The pancreatic juice is alkaline, and con-

tains several ferments: one of them, like saliva,

converts starch into sugar; another, like the

gastric juice, converts albuminates into pep-

tones, and may even proceed further and split

up peptones into other bodies; and a third acts

upon fats, making them into an emulsion or

milk-like mixture, which is to some extent cap-

able of passing through animal membranes,
while fat cannot. Pancreatic juice seems also to

split fats up into a fatty acid and glycerine, both
of which can be absorbed. Thus starch which
has escaped the saliva, and albumen which has
escaped the gastric juice, are acted on by the
pancreatic juice, and prepared for admission to

the blood, the fat unacted on by either of the
former juices not escaping the third.

The bile is also alkaline, and of a reddish
yellow colour. When it has been vomited it is

distinctly yellow, because of the action on it of
the gastric juice. As much as pounds weight
of it may be poured into the small intestine of
man in 24 hours. It contains a considerable
quantity of colouring matter; and its chief in-

gredients are two salts of soda, the taurocholate
and glycocholate of soda. Owing to the presence
of these two salts the bile is capable of forming
a soap with fat, and thus largely aids the pan-
creatic juice in enabling oil to become fit for
absorption.

Owing to the action of these four juices, aided
by the intestinal juice secreted by the tubular
glands of the intestine (p. 140), the chyme be-
comes transformed into chyle. The chief dis-
tinctions between chyme and chyle are that the
former is acid, the latter alkaline. In the former
the oil floats in large globules; in the latter it is
evenly diffused throughout the liquid as in an
emulsion, and this gives to chyle its milky ap-
pearance. The chyle is propelled along the in-
testine by spiral (peristaltic) contractions of its
muscular walls. A function of the bile not yet

mentioned is to stimulate these movements, and
at the same time to prevent putrefaction of the

contents of the intestine. This explains how,
when, in diseased conditioms, bile is prevented

passing into the small intestines, constipation

results, and when the stools are passed they are

badly smelling, and very light in colour, owing
to want of the bile-colouring matter.

The special purpose of digestion in the small

intestine is then the digestion of fat, while, at

the same time, all the other food stuffs are

acted on.

Absorption by the small intestine. The
food is propelled along the small intestine, as

we have seen, by movements of the muscular

walls. The length of the tube is considerable—
at least 20 feet—and it is richly supplied with
blood along its whole course. Hence what we
have observed to occur in the stomach will also

occur here, water containing in solution salts,

starch converted into sugar, and albumen con-

verted into peptone, will be taken up directly

into the blood. In addition some amount of

changed fat will enter the circulation. We have
noticed, however, special structures in the small

intestine, namely, the villous projections (p. 139)
containing a loop of blood-vessels, and another
vessel—the lacteal. These are specially for the
absorption of fat. They dip like fingers into the
chyle, and the minute jmrticles of oil pass
through their cellular covering and gain en-
trance to the lacteal. The folds of the small
intestine permit a large number of the villi to

be present, and a lai'ge surface for fat absorp-
tion is therefore provided. Thus in the small
intestine the nourishing portions of the food
are withdrawn in two wa^T?, (1) by blood-vessels
and (2) by lacteals. The material that enters
the lacteals joins the blood current later. It
is conveyed by lacteal vessels through the mes-
entery to reach glands where it undergoes cer-
tain changes, and finally reaches a vessel—the
thoracic duct—which passes up the front of
the backbone to reach the root of the neck,
where it opens at the junction of the great veins
of the left side of the head and left arm. We
see, then, that all the nourishing material ob-
tained from the food sooner or later enters the
blood.

Digestion in the large intestine does not
occur to any great extent. The food enters this
portion of the digestive tract through the ileo-
caecal valve situated in the left groin (p. 139),
Although the gi’eat intestine is much shorter
than the small, the remains of the food travel

10
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through it slowly, the pouches into which the

walls are thrown preventing their speedy pas-

sage. lime is thus given for fluid matters to be

abstracted by the blood-vessels of the mucous
membrane. The remains of tlie food become
consequently less liuid, and they acquire their

characteristic odour. They are called faeces,

and consist of undigested or indigestible mate-

rials, and of substances derived from the bowel

itself, with a part of the bile from the liver.

Propelled onwards by the contractions of the

muscular walls, they at last reach the rectum,

whei'e their accumulation gives rise to the sen-

sation that ends in the voluntary effort by

which they are expelled from the body.

The nervous relations of digestion are not

thoroughly understood. That digestion is con-

trolled by the nervous system is quite certain.

The salivary glands, for instance, have their ac-

tivity regulated by nerves, some fibres of which

find their way to the very cells of the glands.

Such direct relationship is not known in the

case of the other glands of the digestive tube.

Tliis we do know, however, that the formation

of the digestive juices is directly dependent upon

the quantity of blood supplied to the glands, and

that the blood su[)ply is controlled by nervous

influence in a way that is explained in treating

of the circulation of the blood. Conditions of

the nervous system will, therefore, directly or

indirectly influence digestion.

Hunger and Thirst.

Hunger and Thirst are two sensations con-

nected with the alimentary function. Hunger
is the call of the body for solid nourishment, and

thirst the call for water.

Hunger is a sensation refei’red to the stom-

ach, and, if not appeased, to the intestine later,

and is relieved by the introduction into the

stomach of a sufficient quantity of nourishing

food. It may also be relieved, for a time, by

j)a.ssing into the stomach substances that are

not nourishing. It does not seem, however, to

be due to mere emptiness of the stomach, for,

undoubtedly, after a hill rueal the stomach is

empty for some time before there returns the

appetite for more food, which is just a modified

sense of hunger; besides, alcohol, tobacco,

opium, and other narcotics restrain the sensa-

tion for some time. The nervous system influ-

ences the sensation in a remarkable way. We
all know how persons, engrossed with work,

may want food for many houi-s without experi-

encing any of the sensations of appetite or hun-

ger, and how some impression on the nervous

system, such as that caused by the sudden

receijjt of bad news, anxiety, &c., may abolish

the sensation, or may delay its jiroduction for a

long time. The desire for food may also be

relieved by the introduction of nourishing ma-

terial into the bowel, while hunger may con-

tinue even when the stomach is filled with food,

if, owing to disease, the food is prevented pass-

ing onwards, and the process of absorption is

interfered with. The sensation of hunger may
become excessive even when food in sufficient

quantity is regulai ly supplied. This is really a

diseased condition, to which the term bulimia

(p. 181) is applied. For the opposite condition,

that of loss of appetite and distaste for food, the

term anorexia is used. It accompanies most

digestive disorders, fevers, &c.

Thirst is a sensation referred to the throat,

and, while indicating a deficiency of liquids in

the system, it may be produced by the action of

drugs like opium, and specially belladonna, or

its active principle atropia. Highly salted and

spiced substances, by their action on the mucous

membrane of the throat and other parts of the

alimentary canal, also occasion the desire for

water. Thirst is more clearly a general condi-

tion of the system than hunger, for it may be

rapidly relieved by the passage of water into

the blood from injections of water thrown into

the bowel, or by the direct injection of water

into the veins. The immersion of the body in

water relieves for a time, and even the covei ing

of the body with garments soaking with water.

If hunger and thirst are not satisfied, starva-

tion arises.

The Functions of the Liver.

The structui'e of the liver has been described

on pages 141 and 142, and its function in diges-

tion has been referred to on p. 145. But the

part the liver ]>lays in the digestive process is

only one of its duties, and perhaps not the

most important. The consideration of its other

business is not properly included in a descrip-

tion of digestion. It is advisable, neverthe-

less, to have a com))lete view of all the func-

tions of the liver in order to estimate the great

importance of that organ in the bodily economy.

The Functions of the Liver are indeed not

single, but several. As we have seen, it secretes

the bile, and therefore ranks (1) as ti secretory

organ, an organ, that is, which elaborates a fluid

for use in the body. But the bile is not wdiolly
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a digestive fluid. It aids iu the digestive pro-

cess, but it also contains ingredients which are

separated from the blood, for the })urpose of

being cast out of the body, because their re-

maining in the blood would impair its quality.

In respect of this the liver ranks (2) as an ex-

cretory organ, an organ, that is, which separates

material of no use to the body, and which is des-

tined to be expelled as waste matter. This will

be more easily understood by noting, in detail,

the constituents of bile. It contains roughly

86 per cent water, and 14 per cent solid matter.

The solid matter consists (a) of the bile salts,

the glycocholate and taurocholate of soda, (6)

of colouring matters, (c) of fats, {cV) of inorganic

salts, chiefly chloride of sodium (common salt),

with a smaller quantity of phosphates, and

traces of iron and manganese, and (e) of a

crystalline substance called cholesterin, a sub-

stance found in the brain, and seemingly

brought to the liver by the blood. There is also

in bile a considerable quantity of mucus, obtained

from the bile-ducts and gall-bladder. These sub-

stances are iu the following proportions :

—

Water, 85'92 in 100 parts of bile.

Solids—
Bile salts, 9T4

^
Colouring matter

and mucus, ... 2-98

Fats,' •92

Inorganic salts. •78

Cholesterin, •26 J

Of these the chief are the bile salts, and the
colouring matters—the bile pigments. They do
not exist already formed in the blood, as do the
salts and the cholesterin, and must be formed
from materials in the blood by the activity of

the liver cells. Now it is the bile salts that
act on fats in the alimentary canal and aid in

theii emulsion and absorption. They appear
to be themselves split up into other substances
and absorbed, for they are not found in the
faeces. The colouring matter of bile is derived
from the colouring matter of the blood. The
pigment of human and carnivorous animals is

bilirubin, of a golden I’ed colour. In herbivor-
ous animals it is biliverclin, a green pigment.
The red pigment is readily converted by oxida-
tion processes into the green. These pigments
are cast out in the fteces. Their j)resence in the
blood gives rise to the yellowness in cases of
jaundice.

(3) The third function of the liver is very
different from those already considered. A
French physiologist, Claude Bernard, was the
first to point out that the liver formed a sub-

stance, like starch, which was readily converted

into sugar. He called it glycogen
;

it is also

called animal starch. If an infusion of pieces

of the liver of any animal be made, it will be

found to be rich in sugar (grape sugar, or glu-

cose). But if the liver of an animal, just killed,

be rapidly removed from the body and thrown

into boiling water, an infusion does not contain

sugar. It is opalescent or even milky. By add-

ing alcohol to it a white precipitate of glycogen

falls. If to the opalescent infusion saliva be

added (which converts starch into sugar, p. 143),

the infusion clears up, and sugar may now be de-

tected in it—the glycogen has been transformed

into sugar. Moreover, if water be injected into

the poi’tal vein (p. 140) of a liver, removed from

an animal, and the injection continued till the

water issues from the hepatic vein, sugar will be

found in abundance in the water. If the injec-

tion be continued till the liver is well washed

out, the washings will at last contain no sugar.

If the liver be now left for a few hours, and
then the injection repeated, sugar will again be

found. It appears from such experiments, and
many others, that the liver forms glycogen,

which is stored up iu the liver cells, and that

it also contains a ferment capable of transform-

ing the glycogen into sugar. The liver forms
its glycogen chiefly from starch and sugar, taken

as food, and passing as sugar to the liver by
the portal vein. So far as can be learned, the

fate of glycogen is to be gradually re trans-

formed into sugar and sent to the tissues, as

their needs demand, to sujjply them with
material for their energy and heat. The liver

thus has a great purpose to serve in the nutri-

tion of the body. glycogenic function, as it

is called, throws light on the disease diabetes, in

which sugar appears in the urine.

(4) Fats may be formed or arrested by the
liver-cells. Liver-cells usually exhibit bright
dots of oil-globules (p. 141), which may so in-

crease in number that the cell appears to con-

tain nothing but fat. The liver of domestic
animals, especially of those kept in coiifinement,

tends to become very fatty. The luxury known
as pate de foie gras is made of the fatty liver

of Strasburg geese. These animals are kept in

close confinement and stuffed with rich food,

so that the fatty degeneration speedily occurs.

Thus, then, the liver aids in the process of

digestion by secreting the bile; it also separates

certain waste substance from the blood, and it

stores up in its cells substances which are des-

tined to take part in the general nourishment
of the body.
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Section VI.—THE DIGESTIVE SYSTEM.

B.—ITS DISEASES AND INJURIES.

Diseases of the Mouth, Lip, Tongue, and Teeth:

Injlammation of the Ulcers—Tlirush (Sprue)—Tumours (Ramilse), &c.

;

Harelip and Cleft Palate;

Ulcers of the Lips, Cracks, Groivths, and Cancer of the Lip;

Injlammation of the Ptyalism- Ulcers, Cancer, Tumours, and Injuries of the Tongue

;

Injlammation of the GuniS—Gumljoil

;

Toot/iac/ie—Stopping of Decayed Teeth—Bleeding after Extraction of Teeth—Tartar of the Teeth—Care

of the Teeth.

Injlammation of the Salivary Glands (Mumps, Branks, Parotitis).

Diseases of the Fauces (throat) and Gullet:

Catarrh (Cold in the Head);

Injlammation of Tonsils (Tonsillitis, Quinsy, Sore-throat)— Chronic Enlargement of Tonsils— Enlarged

Uvula—Relaxed Throat;

Obstruction of the Gullet (Striciwe)—Difliculty of Swallowing (Dysphagia).

Diseases of the Stomach and Bowels:

Injlammation of the Stomach (Gasti'itis) acute and chronic—kcniQ Gastric Catarrh;

Ulceration and Cancer of the Stomach ;

Bleedingfrom the Stomach (Haematemesis);

Dilatation of the Stomach;

Injlammation of the Bowels (ii’nten’fis)—Typhlitis;

Ulceration of the Bowels;

Obstruction of the RoweZs—Intussusception—Foreign Bodies;

Co7isumptio7i of the Boivels (Abdominal Phthisis, Tabes Mesenterica)-,

Bleedingfrom the Boivels (Melaena);

Cancer of the Bowels;

Intestinal Worms— Tapeworms (Tcenia Solium, Tcenia Mediocanellata, Bothriocephalus Latus, Tcenia

Echinococcus (Hydatids))—Symptoms, and Treatment of Tapeworm—The Prevention of Tapeworm;
I

Round Worms (Common Round Worm, Ascaris Lumbricoides), Thread Worm (Oxyuris Vermicularis),

Whip Worm (Tricocephalus Dispar), Trichina Spiralis (Trichinosis); Symptoms and Treatment of

Round Worms

;

Indigestion (Dyspepsia), including Loss of Appetite (Anorexia), Excess of Appetite (Bulimia), Sickness

(Nausea) and Vomiting, Flatulence, Pain (Cramp) in the Stomach, Water-brash (Pyrosis), Hiccougli,

and Colic

;

Constipation and Diarrhoea;

Dysentery and Cholera.

Diseases of the Abdominal Cavity and Walls:

Injlammation (Peritonitis), Dropsy (Ascites), Rupture (Hernia).

Diseases of the Rectum and Anus:

Fissures and Ulcers of the Anus and Rectum, &c. ;
Piles; Prolapse (falling down); Fistula;

Itching of the Anus (Pruntus); Foreign Bodies and Tumours.

Diseases of the Liver:

Congestion, Injlammation, and Abscess of the Liver; Cirrhosis or Thickening oi the Liver (Hob-nailed, or

Drunkard’s Liver)

;

Injlammation and Obstruction of Bile Ducts;

Biliousness, Jaundice (Icterus), Absence of Bile (Acholia), and Gall Stones;

Degenerations of the Liuer-Fatty and Waxy Degeneration

;

Tumours of the Liver.

Diseases of the Pancreas:

Injlammation, &c.

Diseases of the digestive system are very nu-

merous and important. In some respects, in-

deed, they are the most important class of

diseases that fall to be considered in a work of

this kind. In a sense the digestive organs are

more open to the attack of disease than any

others. In normal circumstances a person’s

lungs, for example, are well guarded
;
his heart

is beyond his control, and cannot be directly

affected by him; but his stomach is daily at his

mercy, is daily the victim of his whim, his

taste, or his passion, has no fixed periods of

work and repose, like lungs and heart, but is

at one time overburdened, and at another per-
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haps in a state of inactivity for many hours.

Everyone knows the eSects of overwork on the

body, or of overwork on a particular part of

the body—an arm, for instance. We all know

what is the feeling of a tired arm, or a wearied

set of muscles, and we all interpret the feeling

properly enough, and have usually sufficient

sense to give the jaded arm or muscles rest in

order to recovery. But we do not speak of a

wearied stomach
;
and multitudes of people do

not understand what that sensation is, not be-

cause they never experience it, but because

they never rightly interpret it. Yet a stomach

tired with overwork, and giving rise to feelings

which are its loud calls for rest, is probably a

more common sensation, at least as common a

sensation, as a fatigued muscle. Its calls, how-

ever, are not properly understood ; and instead

of repose, it more often receives excitement. A
tired stomach is as unfit for the full discharge

of its proper work as a wearied arm is unfit for

its labour. Its performance will be incomplete.

The very first part of the process of prepaifing

noux’ishment for all the organs of the body is

improperly carried out, and the effects of that

first failure it is difficult fully to appreciate. If

every organ and tissue of the body seek their

nourishment from the blood, and if the quality

and quantity of the blood are mainly dependent

upon 'material obtained from the food, which
has undergone a process of px’eparation in the

stomach and intestine, it is evident how the

fitness of the blood to nourish the body neces-

sitates the integrity of the digestive process.

Again, the digestive system is one of the

main gateways of disease. We all know how
speedily poisons may destroy life. But most
poisons are harmless when applied to the out-

side of the body. It is only after they gain
entrance to the body, chiefly after they gain
access to the current of blood and are able to

attack directly one organ or another, that their

effects can be obtained. Their chief way of gain-
ing entrance is by the stomach, though it is not
their only way, as we shall see when we come
to consider poisons. Now tins is true not only
of those things that everyone regards as poisons.

The old proverb, ‘‘One man’s meat is another
man’s poison,” is a very true one, and points to

the fact that what one man may eat and drink
with satisfaction and benefit another man may
not eat or drink without serious disturbance.

This may happen, not because of the nature of
the substance, but because of the peculiarity of
the individual. There is, therefore, a perpetual
possibility that a person may take in his food

or his drink something that is, from its vei’y

nature, injurious to his system; and also that he

may introduce something into his stomach which

is not of itself hurtful, but which, owing to his

peculiarity, may become the cause of disorder.

Thus the digestive system is a gateway of

disease that stands continually open.

It is advisable to recall here the distinction that

has been explauied between organic and func-

tional disease. An organ may have some defect

of structure which makes it organically diseased,

but the performance of its duties may not be

affected in i^roixortion to the extent of the or-

ganic disease
;
while an organ may not discharge

its business ixroperly though there be no de-

parture from the normal in its structure. In

the latter case it is affected with a functional

disease. So we shall see, as we go along, that

some diseases of the digestive system particu-

larly affect structure—inflammation, ulceration,

cancer, &c.; while it may be the seat of severe

functional disease—indigestion, for example

—

though its structure is not sensibly affected.

It is sti’ongly urged that anyone 'consulting

this section, specially in refei’ence to such dis-

orders as are classed under the heading of in-

digestion, should carefully read the description

of the digestive process given in the preceding

pages. Disorders of digestion cannot be under-

stood without a previous acquaintance with the

physiology of the digestive process.

DISEASES OF THE LIP, MOUTH, TEETH,
&e.

Inflammation of the Mouth, accompanied

by the formation of ulcers on the tongue and
inside of the cheek, and decay of the gums, is

specially a disease of chikh’en. (Eefer to

Diseases of Children.)

Thrush or Aphthae (Sprue), in which small

white patches are formed over the tongue and
lining membrane of the mouth, is also specially

a disease of childhood.

For Hare-lip and Cleft -palate see also

Diseases of Children.

Ulcers of the Lips occasionally form on the

mucous membrane lining the inside of the lips.

The ulcers are of a small circular or oval shape,

of an ashen-grey colour, and depressed beneath

the surface. They are painful, particularly when
chewing is performed. They may be caused by
the irritation of a bad tooth, and are frequently

the accompaniment of digestive disorders.

Their treatment consists in removing any
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cause that may exist in the form of bad teeth,

and in the use of simple opening medicine, sucli

as seidlitz-powder, citrated magnesia, &c. The
pain is rapidly relieved and the ulcer healed by
applying with the finger, or a camel-hair pencil,

some of the tincture of myrrh and borax, or a

solution of chlorate of potash (15 grains to the

ounce of water) with a small quantity of added

glycerine. A solution of the same strength

of boi-ax and glycex-ine, or borax and honey, is

also useful.

Cracks and Fissures of the Lips should be

treated with glycerine or vaseline, the lip being

kept constantly soft and moist.

A Warty Growth, quite white and mush-

room-like, is often seen on the lips. It should

be touched with glacial acetic acid once or twice

daily, and will soon disappear. Care must be

taken not to permit the acid to touch the I’est

of the lip. It is best applied by a small piece

of wood

—

the end of a match, for example

—

which is moistened with the acid.

Cancer of the Lip.—The lower lip is a fa-

vourite seat of a particular form of cancer known

as epithelioma, or skin cancer. It is so called

because it consists of a tumour due to an enor-

mous increase of cells similar to the epithelial

that form the outermost layer of the skin. The

disease is commoner in men than in women,

and specially in men of the labouring classes.

It seems to be caused often by long-continued

irritation. Thus it is frequently found that

a man with cancer of the lip is in the habit

of smoking a short juicy clay pipe, and that the

tumour is on that side at which the pipe is held.

But other constant irritations seem capable of

causing it.

Symptoms.—It begins sometimes as a crack

or fissure, which is annoying because of its re-

fusal to heal, sometimes as a sort of wart, at

other times as a hardening and thickening in

the skin. In this form it may continue for a

long time. Sooner or later the skin breaks and

an ulcer is formed. The ulcer has a hard base

and edge, and gives out a thin, foul discharge.

If not removed it is bound to spread, to grow

deeper and broader, and to affect the glands

and other parts.

The treatment is without doubt removal by

the knife, and the sooner it is removed the

better. If once the glands have become affected

the case is serious. If, therefore, anyone has a

deep hard ulcer of the lip, which stubbornly

refuses to heal under ordinary remedies, and

especially if it is on that part where the mucous

membrane of the lip joins the skin, a regular

surgeon should, without delay, be consulted.

Inflammation of the Tongue accompanies

the afi’ection called salivation or ptyalism, in

which tlie chief feature is a continuous flow of

badly-smelling saliva, which constantly dribbles

from the mouth. The salivary glands ai'e swollen

and painful, and the tongue, gums, and othef

parts of the mouth share in the inflammation

and swelling. Tlie smell from the mouth is very

foul. The excessive salivation is frequently due

to mercury, not necessarily to its excessive use,

for some people are peculiarly liable to its in-

fluence, and withthem even a single grain of calo-

mel may produce the effects. In such a case the

treatment consists in the use of mouth-washes

of chlorate of potash, or chlorinated soda (see

Prescriptions—Gargles, &c.), in the use of

opening medicine, and 3-grain doses of iodide

of potassium given in water thrice daily.

Inflammation of the tongue with great swell-

ing, pain, and inability to speak or swallow,

may, however, occur alone. It is to be treated

with brisk doses of opening medicine of ordi-

nary salts, or seidlitz salts. Gargles similar to

those prescribed above are also to be used.

Large hot applications under the chin will help

to relieve the pain and the swelling, and leeches

may be necessary. An abscess may be formed,

which will of* course require opening. Some-

times such inflammation will cause the tongue

to attain a size greater than the mouth can con-

tain, so that it is protruded outwards.

Ulcers of the topgue are frequent, and are

commonest at the sides from friction with a

decayed tooth. The tooth should be removed,

and the treatment, advised for ulcers of the lip,

adopted.

Cracked Tongue exhibits a seriesof irregular

furrows, often of some depth, running over the

surface of the tongue. Tliey are very painful,

and interfere with s}>eaking and eating.

Any digestive disorder which may be the

cause should be properly treated, and the borax-

and-glycerine wash mentioned above used freely.

Cancer may liave its seat in the tongue. It

is usually of a sort akin to that of the lip, pre-

sents similar characters, and demands similar

treatment—removal by operation.

Tumour under the Tongue.—Ranula is the

name applied to a form of tumour under the

tongue, which consists of a sac filled with a

gelatinous sort of fluid. The tumour may be

so large as to affect speech and even push the
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tongue upwards or to the side. It is associated

with the duct of the gland under the tongue,

and is supposed to be due, sometimes, to the

blocking of that canal. A surgeon should be

consulted for its removal.

Warty Growths are also formed on the

tongue. The acetic acid, as used for similar

growths on the lips, may be tried.

Injury to the Tongue is frequently caused

by accidental bites. The teeth may even be

driven deeply into the tongue by a fall. It is

best to leave the tongue alone in such a case,

and to permit nature to heal the wound. Bleed-

ing may be controlled by pressure over the

part.

Inflammation of the Gums is common in

children during the period of teething. It is con-

sidered in the section on Diseases of Childeen.

Simple inflammation may occur in grown-up

people. The part of the gum allected is dark

red, congested, and very tender. A brisk purge

and hot application to the part will relieve

;

but, often, nothing is equal to free lancing,

which permits the excess of blood to escape, and

thus immediately gives relief. A commoner

thing in elderly people is that condition in

which the gums become spongy, soft, constantly

painful, and liable to bleed at the slightest

touch. They separate from the teeth, which

become loose in consequence.

The treatment should be directed as much
to the general bodily condition as to the condi-

tion of the gums. Sluggish action of the bowels

and liver will maintain the bad state of the

mouth. Free use of purgative medicines should,

therefore, be made to unload the digestive

organs, and astringent washes and gargles used

for the mouth, those of chlorate of potash,

borax, or tannic acid being best, while a tooth-

brush should be used daily wdth carnphoi'ated

tooth-powder, the gums being well rubbed.

Gum-boil is usually due to the irritation of

a decayed tooth. Beginning in the socket of

the tooth it works its way outwai’ds. The more
deep-seated it is and the greater difliculty it has

in coming to the surface, the more intense will

be the pain. Usually it is evident from the

swelling of the gum that a gum-boil is being

produced. Sometimes when it is deep seated,

at the end of the fang of the tooth, there is no
apparent swelling. In such a case, that sup-

puration is going on at the end of the tooth is

ascertained by firmly pressing the tooth down
into its socket. This procedure will give rise

to severe pain if an abscess be forming at the

root of the tooth, and will thus indicate the seat

of mischief.

The treatment consists in the use of hot

ap])lications, in the removal of the decayed

tooth, and in letting out the matter where it

comes to the surface. If the tooth that is the

source of irritation be not removed or otherwise

propei'ly treated, the gum-boil is liable to recur

again and again.

Toothache is due to decay of the substance

of a tooth—dental caries, as it is called. It has

been pointed out (p. 137) that the crown of a

tooth consists of a cap of veiy hard substance

called enamel, covering the dentine, which forms

the main bulk of the tooth, and is not so hard

as the enamel. Now the enamel is a vei-y re-

sisting substance, though it is brittle, and so

long as it is perfect the tooth is not liable to

the carious disease. Sometimes, however, the

enamel is im})erfect and the dentine becomes

exposed, and the process of softening and break-

ing down begins. The dentine may be attacked

through so small an o[)ening in the enamel that

the tooth appears to be perfectly sound, while

it may be completely decaying within. The

decay seems to be due, in the first instance, to a

chemical process, whereby the salts of the ena-

mel and dentine are removed by acids produced

in the mouth. The acids are not produced by

the glands of the mouth, nor are they normal

constituents of any of the fluids of the mouth.

They are produced by the decomposition of par-

ticles of food that lurk in recesses about the

teeth. Certain parts of the teeth more easily

retain portions of food, which may in time, owing

to decomposition, obtain the power of attacking

them; notably in the furrows between the cusps

or points on the surface of the large grinding

teeth will food remain, as well as round the

neck, and between the teeth. Again, some parts

of the teeth are more exposed to attack than

others, any ])arts, for example, from which the

enamel has been worn away. Teeth which are

too much crowded, thei’efore, will have more

surfaces than usual pressed upon and rubbed,

and so overcrowding is a frequent cause of bad

teeth. It ought, also, to be remembered that

the teeth share in general states of the body,

and that a long period of ill-health may, indeed

quite commonly does, very materially affect their

resisting power and make them easy victims to

decay. A person often bears the marks of a

long illness in irregularities of the teeth. When
the dentine has become exposed it begins to
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soften, to become more or less discoloured, and
to break down. As the atiection passes inwards

the pulp is reached, the intimation of which is

that toothache begins. At first it may be that the

tooth is affected only now aud again when hot

or cold things are taken into the mouth. The
pulp contains blood-vessels and fine filaments

of nerves, and, when the irritation reaches it,

inflammation will readily arise, of which sensi-

tiveness and aching are the signs. Suppuration

of the pulp may arise, and, if the matter cannot

escape above, it forces its way down the fang, at

the end of which, in the socket of the tooth, the

matter collects, forming a gum-boil. The in-

flammation and swelling also loosen the tooth,

and raise it to some extent in its socket.

The treatment of toothache, short of extrac-.

tion of the tooth, is seldom very satisfactory if

the pulp has actually been attacked. One of

the best applications, however, is carbolic acid.

But it is difficult for anyone, not accustomed, to

apply it properly, and it is liable to be so

clumsily employed as to burn the mouth and

tongue very severely. A small camel-hair pencil

should be used, the hairs being cut rather short.

It is moistened with the acid, care being taken

that there is not enough on the brush to run,

and the cavity of the tooth is to be well cleaned

out by pushing the brush well into it and turn-

ing it about. The brush is to be removed,

cleaneil, and reapplied with some fresh acid, the

person being permitted to wash the mouth with

warm water between each application, to re-

move excess of acid. When the pain has been

soothed, a small piece of cotton, moistened with

carbolic acid, is to be pushed well down into

the tooth, and it may be covered over with a

piece of cotton soaked in a solution of gum mastic

or benzoin. Creasote niay be used in the same

way. If a tooth be simply sensitive from expo-

sure of the dentine, a mouth wash of two tea-

spoonfuls of bicarbonate of soda to a glass of

water is recommended to be used several times

a day to allay the pain.

Neuralgia is often mistaken for toothache.

The main distinction is that neuralgia comes

and goes, and specially that it very often returns

at the same hour each day. Pregnant women
are specially liable to this form of pain in the

teeth. Teeth are often extracted in the hope

of relieving pain, when it is neuralgia that is

the affection and not toothache; and the extrac-

tion gives, at best, only temporary relief. Yet

many people are reduced to such de.speration

by the constantly recurring pain that they will

sacrifice one tooth after another, and often

several at once. Neuralgic toothache is best

treated by the person taking some ordinary

opening medicine to begin with, and then pur-

suing for some time a system of tonic treatment

with quinine and iron, or the phosphorus pill

recommended on p. 113, and at the times of re-

currence of the pain the quinine and salicylate

powders recommended on the same page for

neuralgic headache.

Stopping Decayed Teeth.—Much can now
be done in the way of arresting the decay of

teeth, and in rej^airing those already decayed.

This is effected by sci-aping away the decayed

and decaying parts of the tooth and filling up

the cavity with gutta-percha or some kind of

cement, or with gold or an amalgam. The kind

of filling of which gutta-percha may be taken

as an example is valuable, because it is not a

conductor of heat. A tooth, formerly sensitive

to hot or cold liquids taken into the mouth,

will be protected by such a filling. On the

other hand, a metallic filling, which readily con-

ducts heat, would not render such a tooth less,

but rather more, sensitive. The want of hard-

ness of gutta-percha is its disadvantage, and the

metallic substance is in this respect superior to

it. So that the nature of the material with

which a tooth should be sto]3ped is largely de-

pendent upon the tooth itself.

The best time for stopping teeth is before the

pulp has been in any way attacked. In fact,

the sooner any decay, present in a tooth, is dis-

covered the better, and the sooner, after the

discovery, steps are taken to arrest the decay,

the more likely is a successful result attainable.

For if the tooth be attended to early, a compe-

tent dentist may restore it to an almost perfectly

satisfactory condition. There is, therefore, a

very sufficient reason why those who can afford

it should consult a dentist periodically to have

their teeth iuspected and, if need be, repaired.

It should always be remembered that it is far

preferable to have the natural teeth stopped, if

possible, than to have artificial teeth, which ai e

a frequent source of annoyance.

Anyone who wears plates of artificial teeth

should always remove them at night, and should

never go to sleep with them in the mouth; they

are liable to slij) off and pass back into the throat.

Bleeding after Extraction of teeth is

sometimes troublesome, and even dangerous.

The cavity left by the removal of the tooth

should be well cleaned out. This may be done

by means of a camel-hair pencil moistened with

tincture of steel, which tends to produce con-
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traction of the blood-vessels. A small piece of

cotton steeped in the tincture is then pushed

hard down into the bottom of the cavity ;
and

one small piece of cotton after another is packed

tightly in after it, till the cavity is filled up to

the level of the top of the gum. A little pad

of lint may then be placed on the top in such

a way that the opposing teeth will press it

firmly into the hollow when the mouth is shut.

If the bleeding is not so severe as to require

all this, cleaning out the cavity and touching

it with tincture of steel, and then the sucking

of ice for a short time, may arrest it.

Tartar, or salivary calculus, is a deposit of

earthy material on the teeth at the margins of

the gums. The deposit is separated from the

saliva, and is mixed with remains of food. It

is found in greatest abundance on the front

teeth of the lower jaw and the grinding-teeth

of the upper jaw, because they are nearest the

openings of the ducts from the salivary glands.

It is an irritating substance, produces congestion

and softening of the gums, which may lead to

ulceration, separation of the gums from the

teeth, and loosening of the latter in their sockets.

If tartar has accumulated, it should be removed

by a sharp instrument if necessary
;
but if

proper care is taken of the teeth it will not be

permitted to accumidate, and its evils will thus

be avoided.

The Care of the Teeth and Mouth.—It

has been seen that the common cause of decay-

ing teeth and toothache is the product of par-

ticles of food permitted to remain and decom-

pose in the recesses of the teeth. The best pre-

ventive of toothache is, therefore, cleanliness.

The teeth ought to be brushed regularly once

each day with a tooth-brush and tooth-powder.

One of the best of powders is the camphorated

chalk, to be obtained from any chemist. It

ought not to contain any gritty material that

could scratch the tooth and injure tlie enamel,

and should be very fine and soft. For the same
reason the brush should be soft, and the hairs

not too closely set. The habit of using a tooth-

brush ought to be begun early, and regularly

persisted in. To remove food from between the

teeth after meals a quill toothpick should be

employed, and never a pin or other similar

instrument, which is likely to injui’e the enamel.

For the benefit of the gums and other parts

of the mouth, a mouth-wash ought also to be
constantly in use. One of the best is made
by taking ^ ounce of pure carbolic acid, the

same quantity of the compound tincture of

myrrh and borax, 1 ounce of glycei’ine, and 3

ounces of water. This is to be well mixed and

kept in a bottle. When required, a small

quantity is diluted with two or three times its

bulk of water, with which the mouth is well

cleansed and the throat gurgled. Among other

things this wash is very useful for removing

the bad smell of the breath, whether it arises

from bad teeth, spongy ulcei’ated gums, or from

smoking, &c.

Inflammation of the Salivary Glands

{Parotitis, Mumps, (Scotch) Branks).
—The sali-

vary glands, and especially the ])arotid gland

which lies in front of the ear (p. 137), are liable

to an inflammatory affection, which, in this

country, is popularly called the mumps.

The symptoms of the disease are that the

gland swells, becomes hot, red, and painful.

The swelling extends down towards the jaw

and round the neck, so that the face becomes

disfigured owing to its increased breadth by the

swelling. One side is generally afiected after

the other. The swelling causes some pain, and

difficulty in chewing and swallowing. Accom-

panying the disease are fever, white tongue, and

headache, and perhaps pains in the limbs. The

swelling goes on increasing for three or four

days. In about a week, at the most, it begins

to subside, and the tenderness to diminish,

until, usually at the end of ten days or a fort-

night, it has almost if not quite disappeared.

A remarkable thing connected with the disease

is that in the female it is often accompanied by

swelling of the breast, and in the male of the

testicle, which, besides swelling, become painful,

and continue so for a few days.

The disease occurs epidemically, and is very

infectious. It almost never happens that the

same person is attacked twice. After the per-

son has become infected, the disease takes

nearly three weeks to show itself. It is speci-

ally a disease of childhood
;
and if it appears in

a school or a family, several are liable to be

attacked, either together or one after the other.

The treatment is very simple. The child is

to be confined to one room and kept quiet.

Gentle opening medicine—castor-oil, syrup of

senna, or such simple medicine should be given

at the outset. Hot applications to the inflamed

glands ai’e very soothing, hot cloths, bags of

warm bran, or ordinary poultices. Light food

only is to be allowed—milk, bread and milk,

&c. Chewing is avoided by the use of such

food, and the pain consequently lessened. If

the breast swells, hot applications must be used,
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aud the same to the testicle, combined with a

suspensory bandage to support the part.

This inflammation of the salivary glands must

be distinguished from inflammations of lym-

phatic glands of the neck, which occur in scrofu-

lous children aud go on to the formation of mat-

ter. For consideration of such aflections, refer

to Section VII. on Tub Glandular System.

DISEASES OF THE FAUCES (THKOAT)

AXD GULLET.

Catarrh is the proper medical term for the

disease commonly called “ cold,” or “ cold in

the head.” It is sometimes, tliough improperly,

called influenza, for true influenza is an epide-

mic disease. Weed is the term applied to catarrh

by the people. Its cause is exposure to cold,

either by sitting in a draught, by too rapid

cooling down after some severe exertion produc-

ing profuse perspiration, or by a wetting, and in

various other ways. The term catarrh is derived

from two Greek words, kata, down, and reo,

I flow, a flowing down, and is so called because

of the increased secretion— defluxion— that

pours out from the inflamed mucous membrane

of the nose, throat, &c., specially during the

early stage of the disease. It is a disease to

which all are more or less liable; and one

attack never gives security against a second.

Some people, indeed, seem very prone to it, and

are very frequently attacked by it. It is not

in itself a serious disease, though it is one very

inconvenient, and producing great d isconifoit.

Yet it must always be promptly and carefully

attended to, since it is capable of leading on to

much more serious diseases, of which bronchitis

is the most common. If not properly attended

to, it may be but the first step of a long period

of illness, in which the lungs may become very

seriously affected.

The symptoms of catarrh often begin with

a sense of chilliness and shivering. There is

fever, sometimes slight, sometimes severe, and

a sense of weariness, with pains in the limbs

and back. Sometimes the person feels as if lie

had been beaten or bruised all over. The skin

is hot and dry, the jmlse is quick, there are

thirst, dryness of tlie tongue, and loss of appe-

tite. The urine is less than usual, of a dark

colour; and there falls a copious brownish de-

posit on cooling
;
and the bowels are constipated.

Apart from these general symptoms, tliere are

others, affecting particularly the nose, throat,

and chest. Commonly the nose is first affected.

It is dry and stuffed, aud the person luus to

breathe through the mouth. The stuffiness is

due to swelling of the lining membrane, the

blood-vessels of which are more filled with

blood than usual; and the membrane is thus

red and irritable. The cold air acting on the

irritable membrane causes fits of sneezing. The

membrane lining the nose is continuous with

that of the eyelids, which also partake of the

increiised blood supply, and are consequently

red and watery-looking. In a short time the

dryness of the nostril yields to a flow of thin,

initating fluid, requiring constant use of a

handkerchief. The irritating character of the

discharge is seen by the redness aiid tenderness

which it produces on the lip aud over

which it flows. Accompanying these symptoms

ai'e loss of the sense of smell, a feeling of ful-

ness about the bridge of the nose, and brow-

ache. This group of symptoms constitutes

‘‘cold in the head,” or coryza. The copious

discharge from the nostrils does not continue

long, and is succeeded by a secretion of thick

matter, which indicates the diminution of the

inflammation of the membrane of the nose, also

signified by the nostrils becoming less blocked.

We have said that the mucous membrane

lining the nose is continuous with that lining the

eyelids (through the tear-canal; see section on

the Eyes), and that this explains the participa-

tion of the eyes in the inflammatory process.

But the same membrane is also continuous with

that of tlie throat (see Fig. 88, p. 136); and so,

as one would expect, the inflammation is not

confined to the nostril, but travels backwards

and downwards to the throat.

The symptoms associated with the throat are

similar to those of the nostril. The mucous

membrane becomes swollen and intensely red.

The throat is also jiainful. The first feeling of

the throat being inflamed is frequently that of

a tingling, j)ricking sensation
;
and when, in

consequence, the person looks at his throat in

a glass, the unnatural redness of tonsils and

fauces is perceived, at first, perhai)S, only on

one side, but ultimately on both sides. The

tonsils frequently swell considerably, so that

swallowing is painful and difficult; and the

uvula may be much enlarged and baggy, so as

to reach down and toucli the upper surface of

tlie tongue. Thei’e is from the throat a secre-

tion of thick mucus. The same circumstance

that explains the extension of the disease from

the nostrils explains its extension down the

throat to the windpipe. This occasions a dry,

harsh cough, which begins a day or two after

the onset of the cold. If the windpipe be to any
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extent affected, the constant coughing induced,

the pain ov^er the chest so caused, the sense of

oppression in the chest that arises, and hoarse-

ness, constitute that stage of the disease called

^‘cold in the chest.” The popular phrase that the

cold goes down ” into the chest is, therefore,

(juite a correct one. If the cold settles in the

chest, then bronchitis and various other chest

diseases may be induced, which will be considered

in their proper place in the section on the Res-

piratory System. The stomach is also affected

in the disorder, as the foul tongue indicates, it

may be by the catarrh extending down the

gullet to that organ. In still another direction

the disease may spread, namely, up the tube

the Eustachian tube—leading from the throat

to the middle ear. Swelling of the lining of

that tube will block it, and so produce singing

in the ears, and a temporary deafness, which

are so annoying accompaniments of a common

cold.

Such are the symptoms of a fully deve-

loped catarrh. But it is not necessary that

they should all be present in each case
;
in one

person the force of the attack may expend

itself on the nostrils, and be evidenced by the

running nose ” and weeping eyes. In another

person the fauces may specially suffer
;
and in

another, hoarseness and cough may be the chief

signs of it.

The disease should last only from two to four

days.

The treatment is simple, but may be easily

made sufficient to lessen the severity and dura-

tion of the attack, and to avoid consequences

which are too apt to follow neglect of all treat-

ment. Let the person be confined to the house,

and, if not to bed, at least to one room, whicli

ought to be maintained at an ordinary tempera-

ture. The disease may be arrested, if treated at

the very onset, by the person taking a warm
bath, going straight to bed, and having a dose

of 10 grains of Dover’s powder, followed in a

short time by a warm drink of gruel or similar

beverage. This dose must be given only to an
adult. The powder may be repeated, if neces-

sary, every four hours, for three doses. In

the absence of Dover’s powder 20 drops of laud-

anum may be given, followed by the hot drink,

and every three hours thereafter 10 drops with

7 of antimonial wine, for four do.ses, hut not to

children. The writer has found a catarrh

snuff of Dr. Ferrier very serviceable, hut only

if used at the very beginning of the cold. It

is made of 60 gi'ains of powdered gum ara-

bic, 180 grains of subnitrate of bismuth, and

2 grains of morphia. The ingredients must be

thoroughly mixed and kept in a small wide-

mouthed glass bottle. A good-sized pinch should

be taken on the nail of the little finger and

drawn up each nostril, the nose having been

gently blown previously. This, if taken early,

often succeeds in arresting the disease, and it

soothes the iriitation of the nostrils. An extra

pinch may be taken every second hour for several

times. The snuff must not be given to children.

The unfortunate thing connected with the use

of Dover’s powder, laudanum, or the snuff, is

that many people take badly to any preparation

of opium. While any of the substances men-

tioned usually relieves all the symptoms, in some

cases the headache is increased, and severe vo-

miting is produced. In such a case the irrita-

bility of the stomach will be diminished by suck-

ing ice, which also will soothe the pain of the

throat. On the morning following the use of

any of these medicines a brisk purgative of seid-

litz or other saline medicine should be given.

If, after the acute attack has passed, the throat

remains swollen, and secreting thick mucus, a

gargle of alum, or chlorate of potash (of a

strength of half to one tea-spoonful to a pint of

water) may be used. If the nostrils remain

swollen, and discharging 3'ellowish matter, the

same solution may be thrown gentlv’ into them

by means of a syringe.

Much may be done to prevent attacks of

such a nature by the health being maintained

by active exercise in the open air, b}' the avoid-

ance of great fatigue and then exposure to cold,

and so on. A regular morning bath of cold

water will also doubtless tend to diminish lia-

bility
;
but everyone does not take kindly to

such an institution, and it would be a mistake

to insist upon it, for so-called “hardening” pur-

poses, if the ])erson manifestl}’’ Mas none the

better but rather the M'orse of it.

Inflanimation of Tonsils ( Tonsillitis, Quinsy,

Sore-Throat).—Sore throat is an occurrence of

many diseases, scarlet fever, diphtheria, &c. In

this form, hoM’ever, it is not a mere sjmiptom as

in the others, but the disease itself. It is usu-

ally the result of cold.

Symptoms.—The disease begins often by a

shivering, or a sense of chilliness. The throat

feels dry and painful, the pain being hot and

stinging. At this stage the tonsils and neigh-

bouring parts may be seen to be of a bright red

inflammatory colour. Soon SM^elling occurs, and

the tonsil projects from the wall of the throat.

Frequently one side is attacked first, and the
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other side a day or two later
;
but both may be

attacked togetlier. Owing to the tenderness and
swelling, swallowing becomes difficult, and, if

the case is severe, the swelling may become so

great as almost quite to block the passage from
the mouth into the pharynx. Speech becomes
thick and difficult. The uvula becomes swollen

also and red, hanging down often on to the back

of the tongue, and provoking constant efforts to

swallow or hawk up, from the feeling it pro-

duces of a foreign body being in tlie throat. The

inflammation affects the glands of the mucous

membrane, and causes an increased production

of a thick mucus, which troubles the sufferer

much, owing to the pain caused by efforts to

get rid of it. The salivary glands may also be

stimulated, by the increased circulation of blood

in their neighbourhood, to excessive secretion,

and the extra quantity of saliva produced is al-

lowed to dribble out of the mouth to save the

pain efforts to swallow it would occasion. The

swelling may also prevent the mouth being

opened sufficiently to permit of the condition of

the parts being seen, and the pain may pass

up into the ear. With all this there are fre-

quently smart fever, quick pulse, and severe

headache. After three or four days the symp-

toms begin to subside, and may quickly pass

completely away. In other cases the disease is

prolonged owing to an abscess forming on one

side or the other. If not opened, the abscess

bursts into the mouth, affording immediate re-

lief to all the symptoms. A very short time

after the matter is discharged, the person is

usually able to swallow and to speak, though

this may have been almost impossible to him

before.

Sometimes the surface of the tonsils becomes

dotted with whitish specks, which are formed

by material from small glands, and which give

the idea of ulceration taking place, and some-

times suggest diphtheria, to the ash-coloured

spots of which, howevei’, they have no resem-

blance.

Traces of acute sore-throat are often left in

permanently enlarged tonsils, elongated uvula,

&c., results which will be discussed imme-

diately.

Treatment.—At the outset a smart dose of

opening medicine should be administered.

Saline medicine is best, salffi, seidlitz, or similar

preparations. The person should remain in his

room, and indeed in bed. To relieve the pain

hot cloths or poultices may be applied outside,

and the vapour of hot water, inhaled from a jug,

will help to soothe. Sloppy food is taken most

easily when the swelling is severe. Even liquids

are often returned through the nostrils in such

cases. As to medicines, it is doubtful how much
benetit can be derived from them in ordinary

cases. The guaiacum mixture of the British

Pharmacopeia is strongly recommended by some.

It may be taken in doses of 1 to 3 table-spoon-

fuls thrice daily. The powder may also be em-

ployed, 20 to 30 grains, suspended in solution

of gum, every six hours. At the very beginning

an emetic of 20 to 30 grains of j^oAvdered ipe-

cacuanha will help to shorten the attjick. As
for gaigles, the tannic acid oi- alum and catechu

gargle (see Prescriptions—Gargles) will be

found useful. The best way to use such appli-

cations, however, is in the form of a paint. A
camel’s-hair pencil should be dipped into the

mixture, and the mouth being opened as widely

as possible, the affected parts are painted. This

may be done often. The paint is most useful in

mild cases. Anyone who has had an attack of

sore-throat is always liable to another. lie may
know when it is coming on by a stinging in one

tonsil, which is red and angry looking. At this

period if the paint be freely applied it may
prevent any further advance. In very acute

attacks, however, strongly astringent gargles

are not advisable, and mild gargles, of warm
water and milk, for example, are preferable,

and still more the use of steam of hot water as

mentioned.

If an abscess forms the matter must escape,

either by the abscess bursting or by it being

opened. This latter should never be performed

by any but a surgeon, as a large artery ]>asses

close to the tonsil, and runs the risk of being

woumled by a careless or ignorant hand. Deaths

from this cause have been recorded. Indeed in

every acute case tlie care of a surgeon ought,

wherever possible, to be secured.

Chronic Enlargement of the Tonsils is

a common result of inflammation. The tonsils

are permanently swollen and hard, and ])roject

sometimes so far as to interfere with s]>eech and

swallowing. This condition is specially annoy-

ing to ])ublic .speakers, teachers, and singers.

The voice is thick and easily fatigued, and the

))itcli of the singing voice may be seriously low-

ered. Breathing is noisy, especially during

sleep. Partial deafness, fi’om thickening of the

membrane passing up to the ear, is not unusual.

The paints recommended above may be applied

in such a case. Touching with solid nitrate

of silver is used, but is not advisable. It

tends rather to maintain the irritation. If the
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enlargement is of any size, the only satisfactory
|

treatment consists in the cutting out of the ton-

sils— not a painful operation— or in burning

them with a hot iron—not painful either. Of

course a surgeon only can jjerform such an

operation. To weakly women and children cod-

liver oil should be administered, and syrup

iodide of iron in ^ to 1 tea-spoonful doses.

The uvula like the tonsils may be permanently

enlarged and elongated. It may be so long as

to rest on the tongue and occasion a tickling

cough and tendency to vomit. A small piece

should be snipped olf with scissors.

Relaxed Throat, in which the mucous mem-

brane of the pharynx is thickened and pro-

duces a troublesome thick secretion, is the re-

sult of frequent slight colds. It is best treated

by painting the back and sides of the throat

with tannin and glycerine, or iron and glycerine

(see Prescriptions—Gargles, &c.), or by the

alum or chlorate-of-potash gargle. The frequent

use of a spray producer, with solutions as re-

commended for clergyman’s sore-throat (p. 287),

is valuable. Doses thrice daily, of the iron and

chlorate-of-])otash mixture (see Prescriptions)

are also useful.

Obstruction of the Gullet {Stricture of

(Esophagus), altogether preventing, or render-

ing very difficult, the passage of food and drink

to the stomach, may be due to actual constric-

tion of the tube, to spasm, or to some foreign

body blocking the way. The former is a con-

dition that arises from inflammation, such as

would very I’eadily be produced by the attenqit

to swallow some corrosive poison, like oil of

vitriol, &c. The inflammation causes thickening

of the walls of the tube and consequent narrow-

ing of the passage. The chief sign is difficulty

in swallowing—dysphagia. Such stricture can

sometimes be overcome by the repeated passing

into the gullet of tubes for the ]uirposeof stretch-

ing it, larger and larger tubes being used as the

passage gets wider. The process of widening
requires to be continued for many mouths.

Obstruction by spasm occurs with hysterical

women. That the obstruction is not due to

organic disease is evident from the fact that the

difficulty of swallowing is only temporary. It

must be treated as hysteria, to wdiich refer.

Obstruction from a foreign body is not un-
common. All sorts of substances, that persons
have been holding in the mouth, have been
known to slip down into the gullet and block
the w'ay. False teeth have been known to do
it. Consequently, every wearer of false teeth.

that are not tightly fastened, should remove

them before going to bed, as this accident has

often happened during sleep. Practically a

large mass of something that one may have been

eating, or that may have accidentally slipped

into the gullet without proper preparation, may

act the part of an obstructing foreign body—

a

piece of an apple, for example. If the substance

is actually in the gullet, and not simply in the

pharynx at the entrance to the windpipe, imme-

diate danger is not great. A sense of choking

is, however, felt. Breathing may be quite

unaffected, though fits of a suffocative cough

may be produced. Spasm of the top of the

windpipe, due to the irritation of the foreign

body, may arise and threaten to suffocate. The

body itself, if allowed to remain too long, may

produce inflammation, ulceration, &c. A sur-

geon will decide whether an attempt is to be

made to get the foreign body up or to push it

down. If it is some soft substance which may

become acted upon in the stomach and bi'oken

down, the tube of a stomach-pump, gently

passed down to the place where the body is

fixed, may succeed in pushing it onwards into

the stomach. A mass of meat frequently “sticks

in the throat,” in the pharynx, where it can

readily be removed by anyone who knows how.

Let the person’s head be supported by the left

arm, let his mouth be opened by the handle of

a spoon or jiiece of wood, and then insert two

fingers of the right hand into the mouth, push-

ing well to the side against the cheek. In this

way the fingers will get well into the back of

the throat and one may be able to sweep out

or hook up the obstructing mass. (Refer to

Choking, under Accidents and Emergencies.)

DISEASES OF THE STOMACH AND
BOWELS.

Inflammations, Ulceration, Cancer, &e.

Inflammation of the Stomach (Gastritis)

is in its acute form a very rare disease, unless

wdien pi’oduced by the action of corrosive sub-

stances, such as vitriol, carbolic acid, &c., that

have been swallowed.

Its symptoms are chiefly very severe pain

over the region of the stomach and lower part

of the chest, pain which is burning, and is in-

creased by pressure over the part. Even the

pressure produced by ordinary breathing greatly

aggravates the pain, so that the person takes

short, shallow, quick breaths. There are retch-

ing, hiccup, and vomiting, and loss of appetite.

Nothing can be I’etained in the stomach. The
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pvilse is quick aud small, there is fever, and the

person becomes rapidly weak and exhausted.

Death may occur very rapidly.

The treatment is largely determined by the

cause. If an irritant poison, such as one of the

mineral acids, has been taken, substances like

chalk and water, magnesia, &c., should be given

to destroy the burning tendency of the sub-

stance. The proper treatment for each case is

considered in the chapter on Poisons. The

general treatment consists in placing hot appli-

cations over the region of the stomach, in giving

the person ice to suck, and in the use of opium,

1 grain every three or four hours. The opium,

however, may not be retained in the stomach,

so it may be given in injection (see Injections)

or as a suppository (see Suppositories). A
medical man would likely administer it by in-

jecting it under the skin.

Acute Gastric Catarrh {Gold in the Sto-

mach).—This is an inflammatory condition of

the mucous lining of the stomach (see p. 139),

akin to the catai’rhal condition of nose and

throat that has been described. It is frequently

due to cold.

Symptoms.—The person is very sick, and

has severe headache. There are pain over the

stomach and a feeling of soreness in the back

and limbs. The vomit is of mucus, and is

coloured with bile, wdiich causes the disorder to

be called a “ bilious attack.” The tongue is

very much coated with a white fur. The pulse

is quick and full, and the skin hot. Often the

temperature will rise to lOS". The urine is

dark, and a brick -dust deposit falls when it

cools. Severe cases are called attacks of “ gas-

tric fever,” though this is a term discarded by

modern physicians.

The treatment consists in keeping the patient

quiet in bed. Let food be rather avoided, and

let what is taken be of a low sort, milk, &c. The

sucking of ice will greatly check the sickness

and vomiting. The most valuable medicine is

a powder composed of 10 grains of Dover’s pow-

der and 8 grains of bismuth. The dose may be

repeated every four hours for three or four jiow-

ders. {It is onhj for an adult.) Thirst may be

relieved by soda-water, or sips of iced water or

iced milk. As soon as the acuteness of the

attack has passed, the bowels (which the pow-

ders tend to constipate) should be freely opened

by a dose of saline medicine, Eno’s fruit-salt,

seidlitz, or effervescing citrated magnesia, &c.

Chronic Inflammation of the Stomach
{Chronic Gastritis— Chronic Gastric Catarrh)

is a common disorder, and may be produced by

a great variety of causes. Cold, the swallowing

of irritating substances, irregularity in taking

food, bad food, or food that is ill cooked and

so not easily digestible, too much food, badly

chewed food, and very particularly frequent use

of stimulants, all these may occasion it. In addi-

tion, chronic inflammation may be the result of

some other disease, such as a disease of luno's or

heart, preventing a proper circulation of the

blood, and so leading to constant over-fulness of

the blood-vessels of the stomach and other parts

of the alimentary canal.

The chief symptoms are loss of appetite and

indigestion. There may be tenderness over the

stomach. Vomiting of a large quantity of

glairy mucus is common. Sometimes, instead of

loss of appetite, there is craving for food, but,

even though craving it, the person has taken only

a small amount when sickness and a sense of

overloading arise that make him desist. The

bowels are usually confined; the breath is foul,

and there is a bad taste in the mouth. Natu-

rally the person suffers in general health, is low-

spirited and irritable.

The treatment of such cases is sometimes

very difficult. Much may be done without

medicine by methods of feeding. If vomiting

after food is a frequent occurrence, then very

small quantities of food, chiefly milk, should be

given often. Begin with a spoonful, and let it

be repeated at intervals, and slowly increased as

the stomach tolerates it. The stomach may

be coaxed in this way to digest food which it

would immediately reject if it were given in any

quantity. If the bowels be constipated some

medicine is necessary. In such cases nothing

suits better than a saline medicine taken in eai ly

morning before breakfast. The Carlsbad salts

obtained in crystals and dissolved in water (one

or two tea-spoonfuls in a tumbler of water) are

specially valuable. Failing Carlsbad, Hunyadi

Janos mineral water (a claret-glassful) may be

u.sed, or some effervescing saline medicine.

Stimulants should not, as a rule, be enqiloyod.

Some tonic medicine should also be used if the

stomach will tolerate it— iron, quinine, and

strychnine, or an acid tonic (see Prescriptions

—Tonics). The person troubled with such an

affection should also take mild regular exercise,

should avoid salted and highly-spiced meats,

and should avoid damp and wet.

Ulceration of the Stomach.—“An ulcer

of the stomach” is, in the eyes of most j^eople,

one of the most hopeless of troubles. Yet
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it is probable that a very large number of mation (peritonitis), which speedily kills. In-

persons suffer from it, the symptoms being

chiefly those of dyspepsia, and recover from it,

and have no suspicion as to the true cause of

their indigestion. Undoubtedly ulcers may

end in death after long and painful suffering,

but, as undoubtedly, they very often end in re-

covery.

Women seem more liable to the disease than

men, and it is commonly associated in women

with derangement of the monthly periods and

bloodlessness. It may also be the results of dis-

sipated habits and of syphilis. It is a disease of

middle life, and the liability to it increases

as life advances.

The history of an ulcer of the stomach may

vary. It is first limited to the inner coat—the

mucous membrane— and may be of such a

nature as if a piece of the membrane had been

punched out. The tissue surrounding it is in-

creased in amount, through an effort of nature

to repair the bi’eech. This effort may be suc-

cessful, and the ramjiart of thickened tissue,

thrown up, as it were, round the ulcer, may
gradually encroach on it, the ulcerated surface

narrows more and more till it is oblitei’ated,

and nothing may remain but a depressed puck-

ered scar. Why this does not speedily take

place is doubtless due to the constant worrying

to which a healing ulcer is subjected in the

stomach by the movements of the stomach

walls, by the passage of food of all kinds over

it every now and again, and by the irritation

of the gastric juice, poured out whenever food

is admitted into the stomach. The stomach

ulcer wants that first requisite for speedy re-

covery—rest. Doubtless very often the ulcer

does not heal because of the general condition of

the person’s health or the special condition of the

blood, a person with bloodlessness (ana.unia) or

syphilis, for example. If the ulcer does not

heal it may spread, extending itself gradually

over wider portions of the mucous membrane,
and growing more deeply into the stomach walls,

the patient, all the time, becoming more and

more exhausted, and finally dying of exhaus-

tion. In the course of eating its way through the

walls of the stomach, the ulcer may open into a

blood-vessel and cause serious bleeding, ending

in death either by sudden and great loss of

blood, or by exhaustion produced by several

attacks of bleeding. The ulcer may eat its way
entirely through the walls of the stomach, pro-

ducing perforation, so that the contents of the

stomach escape through the opening into the

cavity of the belly and there set up inflam-

stead of making an opening into this cavity,

the ulcer may be in such a position that it

opens into the large bowel behind, or at the

surface of the pancreas, or other part to which

the stomach may have become adherent by the

inflammatory process which the progress of the

ulcer has set up. In a case where the stomach

is adherent at the seat of ulcer to some other

organ, actual perforation may be prevented by

the adhesions, and peritonitis not arise. In the

event of the stomach being adherent to the

large bowel behind, the ulcer might eat its way

through the adherent walls of both organs, and

thus a communication exist between stomach

and large bowel. Food might thus pass directly

from the stomach into the large bowel, and

nourishment be thus seriously interfered with.

Similarly faeces might pass from the large bowel

into the stomach and be vomited by the jierson.

The symptoms of ulceration of the stomach

are chiefly pain, vomiting, especially vomiting

of blood, and general dyspeptic symptoms.

Indeed, at first, the symptoms are chiefly those

of dyspepsia, such as have already been described

under Chronic Inflammation of the Stomach,

bad appetite and bad digestion, fulness after

food, flatulence and uneasiness after food. When
the symptoms have grown worse, so that pain

is actually developed, it may be felt over the

stomach or at the back on a level with the be-

(rinnins: of the lumbar vertebrie, or between

the shoulders. The pain is increased on jiressing

over the stomach. It is aggravated after food,

reaching its greatest intensity at a varying time

after food. It may be caused by the entrance

of food into the stomach, and may arise imme-

diately or a few minutes after the food has been

taken, and is of a burning character. It lasts

till the food may be supposed to have passed on

to the small bowel, or till vomiting has occurred,

emptying the stomach and so producing relief.

Vomiting may become so frequent as to occur

some time after evei’y meal, and is a serious ele-

ment in the disease, since the nourishment of

the patient is thereby gravely affected.

Vomiting of blood {Jicematemesis) is an oc-

currence of ulceration owing to some blood-vessel

being opened into. A large and sudden loss of

blood may in this way occur, tending to cause

the speedy death of the person by collapse, or

frequent bleedings may take place, which very

quickly reduce the jiatient’s strength. The

ordinary vomit consists of the food jmrtly di-

gested and of mucus; but, if mixed with blood

not in sufficient quantity to be recognized as
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such, there is the appearance of “coffee grounds,”

due to tlie blood being altered by the action of

the gastric juice.

If tlie ulcer open into the cavity of the belly

it will be known by sudden severe pain, great

prostration and anxiety, and the speedy occur-

rence of indamination of the whole cavity of

the belly, the symptoms of which are described

under the heading Peritonitis (p. 190), which

speedily ends in death. This termination of the

disease may be encouraged by a good meal, or by

some exertion which exerts pressure on the wall

of the stomach, and so bursts through its

weakened portion.

Treatment of ulceration of the stomach de-

mands the care and skill of a physician. Of

course the recognition of the disorder equally

requires a well-trained physician. The symp-

toms that have been mentioned will enable

anyone to recognize a serious condition requiring

careful attention. But for the treatment it is

not enough even to be sure of the fact that an

ulcer of the stomach exists. For the treatment

of this disease, as of almost all others, requires

the consideration of many other circumstances.

It is often a difficult question even for a skilled

physician to give an opinion as to the presence or

absence of ulcer; but even thougli he is convinced

of the existence of ulceration, the question of

treatment may be one of difficulty. Therefore,

if this condition is even suspected, medical aid

should at once be sought. The principles that

guide the treatment may, however, be indicated.

One great object is to give the stomach rest, and

secure for the ulcer time to heal and freedom

from worry. This could be done by keeping

the person quiet, lying flat in bed, and giving

the stomach no work to do, that is, by giving

no food by the mouth, for it is the introduction

of food that excites the movements of the

stomach and the secretion of the gastric juice.

Another main object is to maintain^ and, as far

as possible, increa.se the strength of the patient,

so that there may be material and vigour for

the healing process. Clearly, however, the.se

two objects are to some extent antagonistic.

To rest the stomach and yet increase the per-

son’s bodily strength is not an easy task. It is

best accomplished by giving such food as milk,

slightly thickened with arrow-root or biscuit

powder, &c., and giving it in very small quanti-

ties frequently repeated, a table-spoonful every

hour or oftener, for example. The food is un-

irritating and does not distend, and very slightly

excites the stomach. The food should always

be given tepid and never hot or cold, for a

similar reason. Tliis diet may be reinforced by
nourishing injections. (See list of nourishing

injections, ]). 873, and for use of injection ap-

paratus refer to section on Medical and
Surgical Appliances.) In some cases the

use of raw pounded beef, given also in small

quantities, has proved useful. Various medi-

cines are recommended. Bismuth, in doses of

8 to 20 grains with ^ to 1 grain of opium, given

twice or thrice daily, relieves the jiain and helps

the healing process. Hot applications to the

region of the stomach are also soothing. If

bleeding occurs no food is to be given for one

or two days, noui'ishment to be maintained by
injections, ice to be sucked, and doses of 10

grains of gallic acid, or 15 drops tincture of

steel, to be given every six hours, to cause con-

traction of the bleeding vessels, the person being

all the time kejit perfectly quiet.

Perforation of the wall of the stomach, occur-

ring as the result of ulceration, is known by

sudden severe pain, followed by collapse or

great prostration. The pain rapidly spreads

over the whole belly, owing to the occurrence

of inflammation of the lining membrane of the

cavity—the peritoneum (see p. 130). Death may
occur a few hours after the perforation.

Caneep of the Stomach is not an uncommon
disease, though it seldom occurs before the age

of forty. It may exist in an}’' of its various

forms. (See Cancer.) Life is seldom prolonged

beyond two years after its commencement.

Its symptoms are not always mai'ked, and

may be those of dyspepsia such as might arise

from chronic catarrh. Many cases are recorded

of death from cancer, in which there were no

symptoms which could have led any one to sus-

pect the true nature of the disease. In most

cases it is, therefore, a question of great diffi-

culty for even a skilful physician to decide

whether a person is affected with cancer of the

stomach or not. Apart, consequently, from such

skilled opinion, no one ought to conclude that

he or she is affected with this disease, since very

simple affections of the stomach may produce

similar, and even more severe symptoms. It

would be well if this warning were laid to

heart. Many people are so constituted that to

tell them they are affected with cancer is to

issue their death-warrant. It produces such an

effect upon them as to lead to their death even

suppose they have no cancer, but, perhaps, merely

some chronic catarrh. The parts of the stomach

most commonly affected in cancer are, firstly,

the neighbourhood of the junction between the
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stomach and the small intestine (the pylorus);

and, secondly, the junction between stomach

and gullet. The thickening, which is a common

result of the disease, is apt to narrow the open-

ing, so that the passage from stomach to intes-

tine is contracted in the one case and that from

gullet to stomach in the other. In the former

case the food, which has been digested in the

stomach, finds its onward passage obstructed.

It is thus retained in the stomach and vomited

after a longer or shorter interval, probably an

hour or two after being swallowed. The vomit

will consist of the partially digested food, mixed

with seci'etion from the stomach. If the cancer

has undergone ulceration and sloughing, the

vomit will contain very offensive matter dis-

charged from it. From the ulcerated surface

also there is likely to be oozing of blood, which

will have the appearance of coffee ground, be-

cause of the action on the blood of the contents

of the stomach. The coffee-ground vomit is very

suspicious of cancer. Sometimes obstruction at

the pylorus leads to accumulation of food in the

stomach for a considerable time. This leads to

expansion of the organ. The accumulated food

is at length vomited, and so an enormous quan-
tity may be vomited at one time. (See Dilata-
tion OF THE Stomach, p. 162.) If the obstruc-

tion is at the gullet opening, then food which
is swallowed will piiss down a considerable way,
and then, not able to get into the stomach, will

be immediately returned.

Besides such symptoms there will be loss of

appetite, pain, and vomiting, which is likely to

occur even though no such cause as that of ob-

struction to the onward passage of the food be
present.

No treatment for the cure of the disease is

known. The treatment, consequently, is merely
palliative—employed, that is, for the relief of

pain and such symptoms. Proper nourishment
must be given in a form that is easily digestible

milk, beef-tea, fish, eggs, &c., given in small
quantities often, to overcome irritability. Sooner
or later, in most cases, opium is resorted to to
relieve pain. The longer this can be delayed
the better, since the use of o[)ium grows upon
patients. A dose sufficient to induce sleep at
first soon becomes too little, and increasingly
larger and larger doses require to be adminis-
tered. Not more than 1 grain should be given
to begin with.

Bleeding- from the Stomach {Hcemateme-
sis).—Blood may escape from the vessels into
the cavity of the stomach in many kinds of

disease. In cases of ulceration, either simple

or due to cancer, the quantity may be very

large. Simple congestion, due to disease in the

walls of the stomach itself, or because of ob-

struction to the passage of the blood by disease

of the liver, for example, or disease of the heart,

may also occasion it. Hiemorrhage from the

stomach also occurs in scurvy and a disease

called pui'pura, to which refer. It must also be

noticed that a considerable number of cases

have been known of women who had no reeular

monthly discharges from the womb, but had

monthly discharges of blood from the stomach

or lungs. Cases also have occurred where sup-

pression of the monthly flow was followed by

discharges of blood from the stomach. If it

escape in any quantity it is likely to be vomited,

and to be easily recognized. The coffee-ground

appearance of the vomit due to altered blood

has been referred to under Ulceration and

Cancer of the Stomach. Blood may escape

into the stomach, and, not being vomited, will

pass on into the bowels, to appear in the

stools. It does not then appear in its usual

colour, because of the action of the various in-

testinal juices on it, but makes the faeces black

and tarlike. Of course if the presence of blood

be evident in the faeces there is nothing to show
whether it has come all the way from the

stomach or from the intestines only.

Symptoms.—If a large quantity of blood

escape suddenly into the stomach there may be

faintness, pallor, insensibility. Sometimes the

sudden loss of large quantities of blood pro-

duces convulsions because of the w^ant of blood

in the brain. Immediately, or within a short

period, vomiting of the blood will occur and
reveal the cause of the faintness. Vomiting of

blood is to be distinguished from spitting up of

blood from the lungs. The former occurs after

some feeling of sickness; the latter is not vo-

mited but coughed up, after some tickling in

the throat. Blood from the lungs is usually

bright and mixed with air, that from the

stomach is usually dark.

It should be noted that blood that is vomited
does not necessarily proceed from the walls of

the stomach. It may have proceeded from the

back of the nasal passages or throat, and may
have been swallowed unconsciously, to be after-

wards vomited. In all cases, therefore, the back
of the throat should be examined. Sometimes a

streak of blood will be seen passing down from
the position of the opening of the nasal cavity

behind, indicating the source of the blood.

Treatment should never be adopted without
11
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proper medical advice. The reason of this is

readily underetood. Suppose the bleeding to

be due to opening of some blood-vessel by ul-

ceration, what ai'e cjilled styptic remedies are

employed, remedies like gallic or tannic acid

and tincture of steel, which act by contracting

the bleeding vessels. But suppose the bleeding

to be due to escape of blood from gorged blood-

vessels, whose congestion is due to the liver,

plainly styptic remedies are useless, and a suc-

cessful plan of treatment must remedy the liver

defect and so relieve the too full vessels. Again,

should the bleeding be an effort of nature to get

rid of a discharge by this channel, when the or-

dinary channel of the monthly flow is denied to

it, it is clear that, besides giving medicines like

tincture of steel or ordering the sucking of ice

to arrest the discharge from the stomach, efforts

must be made to restore the usual and regular

discharge. It is necessary to repeat, therefore,

that if rational treatment is to be adopted qua-

lified advice should be sought, so that not merely

the escape of blood, but the cause of that, should

be taken into due consideration. However, it

is well to know, in case of some delay in getting

advice, and where copious discharge of blood

exists, that the person should be kept quiet and

at rest in the horizontal position, that ice should

be given to suck, and no warm food or drink

permitted, and that doses of tincture of steel

(15 drops) or gallic acid (5 grains) should be

given to contract the vessels.

Dilatation of the Stomach has been com-

mented on in the jjreceding paragraphs on can-

cer. Mechanical obstruction to the passage of

food from the stomach to the small intestines,

such as a tumour can produce, will readily

cause dilatation or expansion. It ap}>ears, how-

ever, that dilatation may exist without any

such obstruction. Habitual overfeeding or im-

proper feeding may occasion it.

The symptoms are fulness in the region of

the .stomach, flatulence, heartburn, uneasiness,

and vomiting. The quantity vomited is often

very large, several meals being sometimes re-

tained and then rejected together. Owing also

to the want of regular complete emptying of

the stomach, fermentive changes are set up in

the stomach, and as a result the vomit may
have a sweetish taste.

The fermentation in such cases is frequently

set up by the presence in the stomach of the

yeast fungus, or of another active agent in fer-

mentation called sarcinoe. They are detected

by means of the microscope.

Treatment of such cases requires patience

and adai)tation to the particular instance. Thus

a case of dilatation pure and simple would ob-

viously be much more easily treated than one

due to obstruction. In any case small quanti-

ties of light easily-digested food should be given

at a time. Besides that, the occasional passage

of a stomach-pump so as to wash out and com-

pletely empty the stomach is very useful, but

cannot be performed but by skilled hands. In

some cases of sim^fle uncomplicated dilatation

remarkable results have been obtained by ad-

ministeriug, early every morning before break-

fast, four tea-spoonfuls of the Carlsbad Spreudel-

saltz dissolved in a pint of water, the whole

jDint to be taken at once. [The salts are ob-

tained in bottles from chemists, but they are

rather expensive.]

Where sarcinse are suspected to be the cause

of fermentive changes in the food in the stom-

ach, 20 to 60 grain doses of the hyposulphite of

soda should be given.

Inflammation of the Bowels {Enteritis).

—

There are several forms of inflammation of the

bowels of great severity and very fatal. One
form, which will be described here, is not so

serious, and jiartakes rather of the nature of

catarrh, as described in connection with the

stomach. Instead of being called inflammation

of the bowels it ought rather to be called in-

testinal catarrh. As has been already noted

(p. 154) catarrh, beginning in the nasal passages,

may pass to the throat, onwards to the sto-

mach, and may also pass from the stomach to

the remainder of the alimentary canal. Fur-

ther, even as irritating substances may produce

catarrh of the stomach, so may catarrh of the

small or large intestine be occasioned. There

can be no doubt that improper food may occa-

sion it, specially in children, who seem liable to

it at the period of teething. In children the

disease is aj)t to be very severe, and to prove

fatal, from the speedy exhaustion of the child.

(See Diseases of Children.) It is not doubt-

ful that in the summer months the use of

herrings and new potatoes, as well as the eat-

ing of overripe fruits, has been a very frequent

cause of such catarrh of the intestinal tube.

It is the mucous lining of the intestines that is

affected, which becomes swollen and congested,

and pours out a copious secretion of mucus.

Like catarrh occurring in other situations the

disease may be acute or chronic.

The symptoms of this form of inflammation

are uneasiness or positive pain and griping in
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the bowels, sickness, vomiting, and purging.

The vomiting and purging are sometimes very

severe. Tlie vomit is mucous, and later bilious,

giving I'ise to the idea that it is a bilious at-

tack. The discharge from the bowels is mu-

cous or watery and irritating, and very abun-

dant. What is worse is the straining at stool

and the frequent desire to go to stool without

any result. Accompanying these, which are often

the hi-st symptoms, are fever, which may even

reach 103°, furred dry tongue and foul breath,

loss of appetite, and severe headache. The skin

is also dry and burning. It is important to

note that while the belly may be tender there is

no great pain on pressing it, and no particular

spot specially painful. This, among other things,

distinguishes the disease from a severer form of

intestinal inflammation, and from peritonitis,

which will be described later.

Treatment.—If the catarrh is due to some

irritating substance, then the purging, &c., is to

some extent an etfort of nature to expel it, and in

such circumstances a moderate dose of castor-oil

as a preliminary would doubtless be beneficial.

It should be followed in about an hour by a dose

of ipecacuanha and opium in the form of Dover’s

powder, 10 grains {for adults only), and this

dose may be repeated, as seems desirable, evei'y

three or four hours till the purging and vomit-

ing cease, when its administration should stop,

an occasional dose being given should the grip-

ing and purging seem about to return. With
the Dover’s powder 10 grains of bismuth may
be conjoined. It often happens that no sooner

is a powder given than it is vomited. In such

a case the use of ice is wonderfully relieving.

The patient may be allowed to suck small pieces

of it, or may be allowed sips of iced milk. When
the irritability of the stomach is in this way
allayed a little, a second powder may be given.

A warm application to the belly is also very
grateful to the patient. Accumulations of wind
often distress the person and occasion colicky

p<ains. For these, as well as for a stimulant,
when the first acuteness of the attack has
passed, a tea-spoonful of tlie ammonia -and-
ether mixture (Prescriptions— Stimulants)
may be useful. Should the person become faint
the brandy -and -egg mixture (see Prescrip-
tions—Nourishing Mixtures, &c.) should be
used. Stimulants, however, are not to be em-
ployed, as is too often the case, as a matter of
course, but only if really necessary. As to food,
the iced milk will be sufficient at first. Later,
mutton broth rid of fat, milk, &c., should be
given. When the attack is over, the patient is

generally very weak, requires good nourishing

food, and tonics such as that of quinine and

iron.

In the chronic form of catarrh of the bowels

there are also griping pains, watery offensive

stools, indigestion, and consequent weakness

and falling off in health of the patient.

It should be treated with simple food. Pounded

raw beef or raw eggs may be tried, with quinine

and iron, syrup of phosphates of iron, and change

of air.

There is another form of inflammation of the

bowels which will be merely noted here, which

is of great danger and demands skilled and at-

tentive treatment. In it not only the mucous

lining but the whole thickness of the part of

the bowel affected is more or less inflamed. It

is also paralysed by the inflammation, so that,

while the healthy part of the bowel below is

narrow, the inflamed paid becomes greatly dis-

tended. The distended portion becomes filled

with faecal matters which cannot pass onwards.

Constipation instead of purging is, therefore, a

feature of this disease. There is also vomiting,

the vomiting after a little becoming brown, foul,

and distinctly faecal. There are severe colicky

pains, and there pain on pressing on the belly.

These features are sufficient to distinguish this

disease from mere constipation or from mere
colic. For the latter purgatives and stimulants

are the common remedies, and these would but

add to this disease, and indeed seriously aggra-

vate it. Opium is the chief drug required for its

treatment, given in 1 -grain doses to relieve the

pain and keep the bowel quiet. Hot applications

to the belly are also useful, and Avarm water in-

jections by the rectum. In some cases, however,

at the very onset the removal of blood by lancet

or leeches may be of the utmost value, and
therefore no delay should be allowed to occur in

summoning a physician, if this form of intes-

tinal inflammation is suspected. The disease

tends to kill in a few days, sometimes in a few
hours, by exhaustion, and all the resources of

a physician will frequently be taxed to fight it

out. For these reasons, these indications of the

disease only ai'e given.

A very severe and fatal inflammation some-

times occui’s in the walls of the ciecuni (see j). 1 30)
and the surrounding tissues. It is called typhlitis

or perityphlitis. It is specially apt to occur in

connection with the vermiform appendix (Fig.

86, p. 130), perhaps from the effects of the lodg-

ing in that part of the bowel of a piece of egg-shell,

a fruit stone, orange-pip, &c. There are great

pain, tenderness, and swelling at the upper part
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of the right groin. Till a physician can be ob-
tained the person ought to be kept strictly

quiet in bed; hot cloths may be applied over
the painful part, and a 1 -grain opium pill may
be administered every three or four hours.

Uleepation of the Bowels.—It is useless in

such a work as this to note any special features

regarding ulceration of the bowels. Any men-
tion of symptoms would be only misleading,

since by unskilled pei’sons much sini])ler affec-

tions might be mistaken for this disea.se, and
much distress and anxiety thereby occasioned

to the patient. But ulceration of the bowel may
occur just as ulceration of the stomach, and
may, in the same way, eat its way through the

bowel wall and occasion adhesions between the

bowel and other organs by the consequent in-

flammation, or may open into the abdominal
cavity and set up inflammation there. (See Peri-

tonitis, p. 190.) Ulcerations are a chief feature

in ty[)hoid fever, the glands of Peyer (p. 140)

being specially their seat. They also occur in

syphilis and in tubercular disease.

Obstruction of the Bowels {Stoppage of the

Bowels) is a very serious complaint, is indeed

very fatal, and more fatal than it might be, be-

cause of the fact that it usually is some days

before the true nature of the illness is reco"-O
nized. Valuable time is therefore lost, and in-

jurious treatment is very likely to have been

adopted under the belief that the trouble is only

extreme costiveness. Obstruction of the bowels

may be produced in various ways. It may be

due to foreign bodies, fruit stones, marbles, &c.,

which have been swallowed. A single fruit

stone is not likely to produce it; but, if a num-
ber of them has been swallowed, they may
become massed together to form an obstacle

sufficiently large to completely block the bowel

and i)revent the onward movement of the con-

tents. Moreover, if a person has been long in

the habit of taking regular doses of such a

powder as carbonate of magnesia, it seems quite

possible for a mass of hardened material to be

slowly formed of magnesia which has been

taken, which in the end may be large enough

to block the passage. Gall-stones whicli, by

some means, have forced their way from the

gall-bladder into the bowel, may also become ob-

stacles. Besides by such mechanical obstructions,

the tube may be closed by accumulations of

hardened faeces, or by some inflammatory pro-

cess which has gradually naiTOwed the channel
j

by thickening of the walls, and which, after a

long period of tendency to constipation, often I

suddenly ends in complete obstruction. It may
be closed by tumours such as cancer. It may
be closed by coiling and twisting of the gut on

itself, or by the gut becoming bound down by
adhesions due to inflammation, or by the bowel

slipping into some narrow opening in the sur-

rounding tissue and becoming there strangled.

Rupture may become strangulated, and so

produce obstruction. (See Rupture, p. 191.)

Lastly, what is called intussusception may oc-

cur, in which one part of the bowel slips into

another, as one part of the finger of a glove may
be slipped within another part. This is com-

monest among children.

Symptoms.—It is usually, however, quite

impossible to tell what is the cause of the

obstruction. The main fact is that the pei-son

can obtain no passage. This may happen sud-

denly, without any previous warning, or after

a long period of tendency to constipation, un-

easiness, colicky pains, &c. Besides the obsti-

nate constipation, there are sooner or later sick-

ness and vomiting, painful colic due to peristal-

tic movements of the bowel (p. 145), which is

endeavouring to free itself. These movements
are sometimes seen through the walls of the

belly. Great distention from wind adds griev-

ously to the distress. The vomiting is at first

of the contents of the stomach, and later of

fiecal matter cliurned up by the movements of

the bowel. If the small intestine is blocked,

the vomiting is likely to occur sooner than if

it were the lai'ge intestine in which the obstruc-

tion occurred. When the bowel is strangled,

the vomiting occurs speedily; the pain suddenly

comes on, the belly swells quickly, and death

within a few days is apt to occur.

Treatment.—It is apparent that no time is

to be lost in treating such a condition of affairs.

Usually, in an ordinary form of obstruction,

where the symptoms take a little time to de-

velop, the person and his or her friends think

it is mere costiveness that is the cause of all the

symptoms, and purgatives are tided, dose after

dose, of various kinds, each stronger than the

other, till the doctor is summoned, often when
the patient is already sinking. Purgatives are

right enough to begin with, when the true

nature of the case is not certainly known
;
but

after it is evident that they fail to secure a

passage, their continuance is a great mistake,

since they cause only a greater accumulation of

material above the site of the obstruction, add

to the distention of the bowel above that point,

and seriously aggravate the distress. On the

other hand, no harm, but good, arises from large
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and repeated injections of warm water by the

rectum. For repeated large injections will help

to wash away any accumulations of faeces, and

will also tend to aid in the uncoiling of any

tvvist, while, the water having a free outlet, no

danger need be feared, if the water is injected

carefully and slowly. Large hot poultices should

be applied to the belly, and, to relieve the pain

caused by the movements of the bowel, 1-graiu

doses of opium (to adults only) should be given

every three or four hours. Careful filling

of the bowel with air by the use of bellows

adapted for the purpose, the nozzle of which is

inserted into the anus, has been successfully

used for twisted bowel, and specially for intus-

susception. It should only be employed by

skilled hands, otherwise much mischief may be

done.

Such is an indication of the treatment to be

adopted. Yet it cannot be too much insisted

on that these are cases to be treated by skilled

men from the commencement. Because (1) the

wliole cause of the obstruction may be a rupture

which is not visible outwardly, and which a

doctor would carefully examine foi’, and, if

found, perhaps liberate by an operation, and

because (2) where there was reason to believe

that the cause of the disease was a twist of the

bowel, or it being bound down by some bands

of adhesion, a surgeon would probably suggest,

other things failing, the desirability of opening

into the cavity of the belly to discover and, if

possible, uncoil or liberate the twisted or con-

fined bowel. Such operations must, however,

be done before the patient has begun to sink,

in short, as early as possible. Cases are on

record where a simple twist, or the binding of

the bowel by a narrow band, has been the cause

of the whole mischief, and where an operation

has relieved and saved the patient. Patients,

judging from the pain, &c., have been able to

predict the exact place of the stoppage, and
surgeons have also been able to do the same by
external examination, or by judging of the

quantity of water that could be injected by the
rectum before the obstruction was reached.

Valuable indications for the place of o])eration

have thus been obtained.

Intussusception is the passage of one ])art

of the bowel within a succeeding part of it, just

as one may push half of the finger of a glove
within the other half. It is also called invagi-

nation. The part pushed within the other is

strangled, and the circulation stopped in it, so

that it becomes swollen, congested, and may

die. Besides, the I’esult of the intussuscep-

tion will be to block the canal of the intestine,

and so produce obstruction of the bowels. It is

a disease occurring most commonly among chil-

dren, and therefore will be considered in the

chapter devoted to Diseases of Children.

Foreign Bodies in the intestine have been

already referred to under Obstruction of the

Bowels as a cause of blocking of the intestinal

tube. In that article it has been mentioned

that fruit stones, marbles, &c., that have been

swallowed, may form masses in the bowel suffi-

cient to block its fair way. Besides these,

papei-, husks of grain, pieces of egg-shell, fibres,

or hairs of various kinds may become matted

together with the fseces to form masses. Spe-

cially should it be noted by persons in the

habit of taking large and repeated doses of

powders like magnesia, chalk, pliosphate of

lime, &c., that these may form concretions in

the bowel, which may gradually grow large

enough to obstruct the bowel. Doubtless the

presence of such masses will tend to irritate

the bowel, and occasion irregularity of the

bowels, and other disturbances, perhaps occa-

sional diarrhoea. Besides, they may settle down
in some corner or pouch, set up inflammation,

and in the end cause pei'foration of the bowel.

The symptoms that arise when they obstruct

the bowel have been referred to. (See Obstruc-

tion OF THE Bowels.)

Consumption of the Bowels (Abdominal

Phthisis, Tabes Mesenterica).—The English word

consumption, the Greek word phthisis, and the

Latin word tabes are terms all used to imply a

wasting away. When “consumjition” is spoken

of, it is commonly understood as applying to the

lungs, and the popular phrase, “consumption

of tlie bowels,” if correct, would imply some
resemblance between consumption as affecting

the lungs and a disease affecting the bowels.

In point of fact there is such a resemblance.

Consumption as affecting the lungs may arise

apparently from several causes, but one common
cause is a disease called “tubercle,” or “tuber-

culosis.” The general disease to which the

term “tuberculosis” is applied is briefly con-

sidei’ed elsewhere. (See Index.) It is sufficient

to state here that it consists in the formation of

small greyish bodies, or nodules, composed of

round cells, to which the name tubercles is

given. The tubercles may occur in many of the

organs and tissues of the body, but they are

most common in the lungs and mucous mem-
brane of the intestines. Now, the little tuber-
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cles tend to break down and to form a yellow,

cheesy material, the dead and worn-out remains,

as it were, of the cells that, in its early stage,

formed the grey nodule. Further, the tissue

immediately surrounding the nodule tends to

become involved
;
in plainer words, the tubercle

spreads, and, as it spreads round the margins,

the central parts break down into the cheesy

matter. It becomes evident, therefore, how a

nodule, which at fii’st was so small as to be

barely visible to the naked eye, may grow to

a considei'able size, and evident also how its

growth means the destruction of the tissue in

which it happens to be. For if the central

parts soften and break down, an ulcer will be

formed, and with the spread of the tubercle

there will be increasing size of the ulcer. Now,

let this process be going on in the lungs and

intestines, the chief seats of tubercle, and there

is actually a consuming, a wasting-away process,

going forward. This is the process that goes on

in one form of consumption of the lungs, and is

the })rocess that goes on in the disease we must

here briefly consider. It is worthy of remark

that it is the presence of tubercles in the mem-
branes of the brain that occasions “acute water

in the head” (p. 101).

In the bowels the tubercles are found most

numerously about the glands of Peyer, men-

tioned on page 140
,
and, as already indicated,

by their softening they form ulcers, which have

a marked tendency to spread, so that there may
be large and numerous patclies of ulceration in

both the small and large intestines. Now, this

ulceration may eat into a blood-vessel, and so

cause death by loss of blood
;
or it may work its

way quite through the bowel wall, and so open

into the cavity of the belly, setting up fatal

inflammation there; or, if the ulcers heal, the

scars they form may so pucker the wall of the

bowel as to diminish seriously the size of the

tube. More than this, material fi-orn the

softened tubercles, passing into tlie lacteal ves-

sels (described on page 145), will reach the

glands of the bowel, and will set up the diseased

j)roce.S3 there, so that glands may be converted

into masses of cheesy material. Under the

influence of the diseased proce.ss the glands be-

come enlarged and hard, and in marked cases

of the disease the hai’dened masses may be felt

through the belly wall.

The disease specially affects children.

Tlie symptoms may be various, dependent

on the exact seat of the tubercles, whether on

the outer or inner coat of the bowel. Generally

they are such as these: griping pains in the

bowels, irregular action of the bowels, probably

looseness, which tends to grow worse, swelling

of the belly, which becomes hard and tender.

In advanced cases the hardened glands may be

felt through the abdominal walls. There are

also extreme wasting, feebleness, and thinness

of body, mainly because the lacteal vessels, by
means of which nourishing portions of the food

are conveyed from the bowel into the blood, are

affected by the disease. Recovery does some-

times take place from consumption of the

bowels, but, on the whole, rarely.

Treatment is mainly directed to keeping up

the strength of the patient. For this purpose,

besides a nourishing, easily digested diet, con-

sisting of soups, beef-tea, milk and cream, eggs,

&c., chemical food (syrup of the phosphates of

iron), synqj of the iodide of iron, cod-liver oil,

quinine and iron tonic, &c., are prescribed in

doses proper to the age. The patient should be

removed to a suitable locality, sea-air being

desirable, and should be clothed with warm
clothing, flannel surrounding the belly, and

should sleep in a large, well-ventilated room.

Pain in the belly should be relieved by hot

applications. Costiveness or diarrhoea, &c.,

occurring in the course of the disease must be

treated as such affections require. (For direc-

tions on these points refer to the paragraphs on

CosTiVEXESS, &c.) It must be noted that pre-

parations of oj)ium are largely used for the

relief of pain and for diarrhoea, but that the

administration of opium to children, in whom
the disecTse is common, unless ordered specially

by a medical man, who also prescribes the dose,

is attended with grave risks. For that reason

the main plan of treatment only is indicated

here, but the multitude of accompanying com-

plaints, incidental to the disease, cannot be

properly treated by any but a qualified medical

man.

Bleeding (Hsemorrhage) from the Bowels
{Melcena).

—When blood passes from the blood-

vessels into the canal of the bowel, it is acted

on by the digestive fluids and is made black,

and frequently quite tar-like, the red colour

being completely lost. From the black and

tarry a|)pearance of the motions which are sub-

sequently passed, the term melaena is applied to

the condition, from the Greek word melas,

meaning black. If, however, tlie blood, which

h;is gained entrance to the bowel, is passed too

quickly for the digestive fluids to act upon it, it

will retain its red colour. If, for instance, it

comes from the rectum, it will be of the ordinary
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bright colour. The passage of blood is not to be

considered a disease in itself ;
it is to be consi-

dered as an indication of a disease, and whether

it is to be regarded as a very serious fact or one

of no great consequence depends entirely on what

it is supposed to signify. What it does signify

may frequently be quite evident, at other times

the settlement of this question may be very

difficult, and demand a careful examination by

a skilled person. For example, bleeding from

the bowels occurring in the course of typhoid

fever means the opening into a blood-vessel by

the process of ulceration of the bowel. That is

one of the main occurrences in this fever, and a

similar thing occurs in ulceration from tubercle,

cancer, &c. It may also occur because of con-

gestion of the blood-vessels of the mucous mem-

brane of the intestine, which may be due to

inflammatory affections of the bowel, or to con-

gestion and other conditions of the liver imped-

ing the course of the blood, and so producing

stagnation in the capillary blood-vessels of the

intestines, which, as we have seen (p. 140), are

the beginnings of the portal vein of the liver.

It is plain how any obstruction to the passage

of the blood along the portal vein will speedily

act backwards on the small vessels of the in-

testine, and how the pi’essure of the dammed-up

blood may cause the oozing of a considerable

quantity through the walls of the distended

vessels, or may even burst some of them. Con-

stant drinking is a frequent cause of such

obstructive diseases of the liver. In all of these

ways blood may pass into the bowel, and be

afterwards passed in the faeces.

The chief symptom is the passage of quan-

tities of blood in the stools, which are in con-

sequence usually black, like pitch. If much
blood is lost, or the bleeding goes on for some

time, the pei'son will suffer in health, will be

pale and weak and faint. If a large quantity

be suddenly poured into the bowel, it is likely

that the patient wdll become suddenly faint, and
may become unconscious, or fall into convulsions.

The cause of this may not be apparent till some
time afterwards, when a large black stool is

psissed.

Treatment.—The various causes of bleedinofO
from the bowels have been explained in some
detail, because people are apt to think that it

is sufficient to know that bleeding is occurrino-

in order to say what remedy should be applied.

Now, to take an example, it will be evident

that the administration of medicines for the

purpose of causing contraction of bleeding ves-

sels, or for acting in similar ways on bleeding

ir.7

surfaces, will be of little use if the bleeding is

from vessels distended because of some affection

of the liver, some obstruction of the portal vein.

Clearly, if the obstruction can be got rid of the

bleeding will stop of its own accord, because the

blood will get circulating, and the vessels, being

no longer choked, will have no tendency to

burst. Therefore, the necessity arises of deter-

mining the cause of the occurrence of the bleed-

ing, a question wliich an unskilled per.son will

have generally much difficulty in answering.

In the end, therefore, it will be necessary for a

doctor to determine what is the disease of which

the bleeding is but an incident, and how it is to

be treated. Till that is done, and in order to

diminish the loss of blood as much as possible,

the person should be kept quiet and cool, lying

in bed, and should not be permitted to make

any exertion. Food should be of a light sort, not

warm, and given in small quantities at a time.

Iced drinks in moderation may be useful, and

acid drinks also. Where the bleeding was dis-

tinctly traceable to a loaded state of the liver,

the use of purgatives to relieve the liver would

be proper. The best medicines for such a pur-

pose ai’e a pill of ^ grain of resin of podophylliu

taken at bedtime on several successive nights,

or a powder of 5 grains calomel and 20 grains

jalap, followed, after some hours, by a draught

of some saline medicine, Ejjsom or seidlitz salts

or citrated magnesia.

Cancer of the Bowels.—Little need here be

said of this affection. The part of the intestine

more liable than another to it is the lower part

of the rectum.

The symptoms are vague and unreliable.

Pain, irregularity of the bowels, discharges from

them, which may contain matter or blood, &c.,

are among them. But these symptoms are

associated with many other diseases of not

nearly so fatal a character. Cancer may also

naiTow the tube of the bowel, and so obstruct

the onwai’d passage of the faeces.

The treatment is the same as that indicated

for Cancer of the Stomach (p. 160).

Intestinal Worms.

There are various kinds of worms known to

find a lodgment in the human body. The chief

of them belong to two great classes: (1) the tape-

worms or band-worms, and (2) the round or

thread worms. The scientific terms for these

classes ai'e cestodes or taeniae, and nematodes.

Cestode is derived from a Greek word kestos,

BLEEDING EKOM THE BOWELS.
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meaning a band, and is therefore identical with

the common word tape-worm
;

tcenia is the

Latin for a band or ribbon; nematode is derived

from the Greek nema, and means a thread.

There are also found occasionally in man worms
belonging to the trematode, or Jiuke class.

Trema is the Greek word for an opening, and

tlie term was applied to the worm because it ex-

hibits suckers which were thought to be mouths.

Fluke means flat, and was used to describe the

worm because of its shape.

It is the object of the following paragraphs

to describe the principal examples of the above

classes from which human beings suffer, along

with the symptoms their presence produces, and

the appropriate treatment in each case. The

natural history of these animals forms a most

remarkable and interesting chapter of science.

On this account in the descri)>tion of them some

small amount of detail will be given.

Tape-worms (cestodes, icenice).—There are

several species of tape-worm, namely, Tcenia

solium, Tcenia mediocanellata, Tcenia lata or

Bothriocephalus

latus, and Tcenia

echinococcus. The

two first are the

commonest.

The Tsenia

solium ( Pork

Tape-ivorm) is re-

presented in Fig.

97. At a is the

head, wliich is

from the ^sth to

tlie ;gLth of an

incli in diame-

ter — about the

size of a small

})in head. From
tlie head there

])asses a slender

neck, with cross

strips, which

gradually be-

comes broader

and flatter till the

body is reached.

The latter part

of the animal con-

sists of a series of

segments or joints

{b, b), which are

shown in the

figure about tlie natural size. The complete

tajie-worrn measures seven to ten feet in

Fig. 97.—Tasnia Solium (Pork Tape-

worm).

length, and towards the lower end the joints

measure about of an inch broad and ^ an

inch long. There may be as many as 1200

joints in one tape-worm. Now it must not be

understood that this great length forms one

individual; it consists, properly speaking, of a

colony of individuals. Each fully developed

joint is perfect in itself and independent, having

within it the capacity for reproducing its species,

and being entitled to be regarded as a distinct

animal. To each joint the term proglottis is

applied. To the long colony of proglottides

which, dependent from the head, go to form the

tape-worm, the term strobilus is applied. The

head is called the scole.v, and is to be considered

as the parent of the whole colony, as will be

understood immediately. It is by the scolex

or head that the tape-worm is anchored to the

mucous membrane of the intestine in which it

dwells. A liead is represented magnified in

Fig. 98, 1. It has a projection or proboscis (a) at

the extremity,

M’hich is sur-

rounded by a

double row of

booklets (6),

there being

twelve to four-

teen booklets in

each row. The

shapeof a book-

let is repre-

sented in Fig.

98, d. A little above the middle of the head

are four |)rojecting suckers, three of which, c,c,c,

are represented in the figure, by which it is aided

in maintaining its hold in the intestine.

Now let us trace the history of this parasite.

It may remain in the bowel of the individual

whom it infests, and who is called its host or

bearer, for many years, deriving its nourishment,

not by a mouth, for it has none, but by the

passage through its soft body wall of some of

the nourishing fluids by which it is bathed.

During its lifetime it goes on shedding fully-

developed joints from its extremity, while its

length is maintained by the cojitinual formation

of new joints between the head and those

already formed. As new joints are ]U’oiluced,

those already formed are pushed further and

further fi'orn the head, becoming developed as

they pass from the head till in their turn they

are separated from the rest of the strobilus and

are passed by the ])erson. The passage of the

joints is a circumstance of great discomfort.

A ripe joint, or proglottis, is filled with eggs, the
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seed capable of pi'oducing a multitude of other

tape-worms, provided suitable soil is found for

them. The eggs are contained in a branched

structure in the joint, indicated in Fig. 97, and

one joint, it has been estimated, may contain

45,000 eggs. When a joint is passed it is still

able to elongate and contract, and at length is

ruptured, by means of which the eggs are liber-

ated and scattered abroad. Each perfect egg con-

tains a young tape-worm, but in its embryonic

or larval sta^e, in which it has little resemblance

to the fully developed worm. The embryo is only

aboirt the YsVir breadth, and is

inclosed within a thick brownish shell, which

protects it from destructive agents, the shell

resisting even ordinary chemical agents. The

head of the minute embryo carries three pairs

of booklets instead of the crown of booklets

of the scolex, and they are formed, not for

holding on, but for boring and tearing. The

eggs, then, containing such embryos are dis-

persed abroad. They get into sewers, into water,

and in one way or another are scattered also

over fields. They are liable to be swallowed

by man or by animals in drinking water, and

to be swallowed by animals while grazing.

But man and animals in general ai’e not suitable

soil for them. This is fortunate, else how few

would escape becoming a home for them. There

is one animal which, in this stage, is suited as

soil for their development, and that animal is

the pig. Let a pig in its eating or drinking

swallow some tape-worm eggs. In the pig’s

stomach the egg is dissolved and the little

embryo is liberated from its case. It does not

remain in the stomach, but forthwith proceeds,

by means of its boring apparatus, to pierce its

way through the walls of the stomach and other

tissiies, till it reaches a place convenient for its

settling down. It may get into a blood-vessel

and be thus carried to some suitable orffan,

liver, brain, &c., but it specially selects muscle,

and, in particular, connective tissue between
muscular fibres. Having reached a proper place
it loses its boring apparatus and gains the
circles of booklets characteristic of the head of

the perfect tape-worm, and it develops at the

extremity opposite the head a small sac or

bladder filled with fluid. In the living state

the head and neck are coiled up in the sac

(Fig. 98, e), but they project from the sac after

death (Fig. 98, /). It is now called a cysti-

cercus cellulose, and it has now completed its

second stage, being incapable of fui’ther growth
within the body of the pig. In the pig, that is

to say, it remains a bladder worm and will not

produce the perfect tape-worm. In the flesh

of the pig it appears as a little round or oval

sac, the size of a pea or even larger (Fig. 98,/).

Now a pig may have swallowed only a few

eggs or a multitude. If the latter has been the

case there will be a multitude of such cysticerci

in its flesh, and the pork will have what is

called a “measly” appearance. “Measles” of

pork are due to these cysticerci or irnn)ature

tape-worms. Now, before the cystic worm can

produce a tape-worm, it must be transferred to

the body of some other warm-blooded animal.

Suppose a man eats a piece of “measled” pork

which has not been cooked well enough to destroy

the vitality of the cysticercus, after the piece of

meat reaches the stomach the embryo is freed

from its cyst by the action of the gastric juice.

It thereupon attaches itself by its cii’cle of

booklets to the mucous lining of the bowel, the

tail vesicle drops off, and it becomes a scolex.

Immediately behind the head minute segments

are produced by a process of budding, and, in

from twelve to sixteen weeks, some segments

may have become quite mature and be passed

as joints by the patient, at which time the taj^e-

worm has reached its adult foi'm.

There are thus three main stages in the de-

velopment of the tajDe-worm.

I. The egg stage in the fully-developed joint

or proglottis.

II. The stage of cysticercus, developed from

the egg in the body of a pig; and

III. The tape-worm stage, produced in man
by the eating of pork containing the panisite in

its second stage. The joints of the fully-deve-

loped animal produce the eggs, which must

escape from the body of man and gain entrance

to the body of a pig to undergo develo]:>ment.

We have seen that it is in the pig particularly

that the eggs of the tape-worm attain the second

stage of their growth, and that it is specially

from eating improperly cooked “measly” pork

that persons are liable to get taj^e-worni. Yet
the cysticercus stage may be developed in other

animals, and it has been found, though rarely,

in the muscles, brain, and eye of man. It is,

nevertheless, the development in the pig that

is common and worthy of remembrance. For

this reason this form of tape-worm has been

called the “ pork tape-worm.”

The symptoms and treatment, and what in

some respects is of even greater importance, the

prevention of an attack of tape-worm, will be

considei’ed when the other forms of the parasite

have been described.

Tsenia medioeanellata {Beef Tape-u-orm).
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—This tape-worm goes through a series of

wanderings and transformations precisely simi-

lar to those of Taenia solium. It is, how-
ever, no longer the pig but the ox or the calf

that atlbrds the most suitable soil for the de-

velopment of its embryo form. Lodged in

the intestinal canal of man, it gives off joints

just as the former tape-worm. The joints con-

tain eggs, which are dispersed and find their

way ultimately into the stomachs of cattle,

M’hence they work their way, by means of a

boring apparatus, into the tissues of the animal

and give rise to the “beef-measle.” This form

has, therefore, been called the beef tape-worm.

If a piece of improperly cooked beef containing

‘measles” be eaten by a })ei‘son, the embryos

become free, settle in the bowel, and develop

into the Taenia mediocanellata. But while the

natural history of the parasite is similar to that

of the pork tape-worm, beef or veal being sub-

stituted for pork, in its structure it dilfers to a

considerable extent from Taenia solium. Viewed

by the naked eye the two could not readily be

distinguished. The beef tape-worm is, never-

theless, longer, being from 15 to 23, and even

30 feet long, and its joints, or proglottides are

broader. The head also differs from that of

Taenia solium in that it has no proboscis nor

circle of booklets. It has, however, four sucking

discs as shown in Fig. 99, which represents the

head. The absence of the booklets is of con-

siderable significance. We have seen that the

circle of booklets of the pork

tape-worm affords a means for

securely anchoring the head to

the mucous membrane of the

intestine. So firm is this

anchorage that it constitutes

one of the d ifficulties of treating

the pork tape-worm, the medi-

cines administered often failing

to detach the head, and so long

as the head remains, there is a

ri.sk of the benia going on deve-

loping fresh joints. The beef

tape-worm, having nohooklets,

is less securely fastened and more easily brought

away. It is commoner, therefore, to get a speci-

men of a Taenia mediocanellata, complete with

head, than to get a complete Taenia solium, the

head, in the latter case, being frequently want-

ing. Owing to this difference the pork-worm is

often called the “armed tape-worm,” and the

beef-worm the “unarmed tape-worm.” It was

formerly supposed that the pork tape-worm was

the commonest of all tape-worms, but Dr.

Spencer Cobbold declares that the facts wan-ant

him “in styling this worm [the 6ee/tape-worm]

the most common of all ttenia liable to invade

the human body.” He also goes on to say “it

seems strange to speak of measly beef, and yet,

probably, more diseased beef exists iii this

country than similarly affected pork.”

The beef measle, the cysticercus stage, that

is, of the Taenia mediocanellata, is smaller than

the pork measle—not so large as a pea—and is

much more easily overlooked. The head of the

embryo worm within its cyst is, however, a

little larger than that of the pork-worm, but,

like the head of the fully-developed parasite, it

has no booklets. A magnified view of one of

the cysticerci of the ox is

given in Fig. 100. It has

never yet been found in

man.

The beef tape-worm

has been found very pre-

valent in the cattle of the

North-west Provinces of

India. This was traced

in one case to the bad

drinking water supplied

to the cattle, sewage, con-

taining the seeds of the

tape-worm, being found

in the tank from which many of the cattle were

watered. The cattle belonged to the army com-

missariat, and if a barrack cook did not thor-

oughly cook the meat, tape-worm might have

been given to many of the soldiers.

Bothriocephalus latus {Broad Tape-worm).

—This variety of tape-worm is not common in

England. It has been called the Irish Tape-

worm, though it is commonest in the cantons of

West Switzerland and their neighbourhood. It

is common also in Russia, Sweden, and Poland.

It was at one time very common in Geneva,

but seems now comjmratively rare there. This

change is said by Van Beneden to be due to the

fact that whereas, formerly, the water-closets

were made to empty themselves into the lake,

where the embryos were hatched, and so in-

fested persons who drank of the water, now
the refuse of the towns along the lake is col-

lected for manuring the land.

The fully-developed tape-worm is of great

length, more than 25 feet, and is estimated

to possess as many as nearly 4000 joints. The

joints, however, are not so long as those of the

kinds already considered, but are much broader,

and they do not separate from one another so

readily as those of Taenia solium or mediocan-

Fig. 99.—Head of

Beef Tape-worm

(highly magnified).

Fig. 100.—Beef Measle

(Cobbold).
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ellata. The head is club-shaped, without suckers

or booklets, but having a long slit-like groove

on each side. A higlily-magnified view of one

side of the head is given in Fig. 101. The fea-

tures of this tape-worm are, then,

its great length, its very numerous,

short, but broad joints, which ai'e

closely packed, and its club-shaped

head. Each egg is inclosed in a

brownish shell, and the jDresence

of the eggs gives to each segment

a brownish-yellow colour, specially

towards the centre of the seg-

ment, where is the aperture from

which they escape. In Taenia

solium it is to be noted this aper-

ture is at the side of the segment.

The natural history of the broad

tape-worm is not so thoroughly

known as that of the varieties

already described. It seems, how-

ever, to pass through stages pre-

cisely similar to other tape-worms.

That is to say, the fully-developed

head, or scolex, throws off joints {proglottides)

containing eggs. The eggs produce embryos

which develop into the embryos with boring

apparatus for tearing their way into the tissues

of an appropriate host. The flesh of this host,

improperly cooked and eaten, will give rise to

the fully-developed tape-worm in the alimen-

tary canal of the person who has eaten it. The
embryo liberated from the egg is ciliated, that

is, covered with long flne hairs. From the

ciliated embryo the boring embryo is produced.

In what animals these intermediary stages are

realized is not known with certainty. Cobbold

believes it is certain fi’esh-water fish, of the sal-

mon and trout family, as suggested by a Ger-

man observer, in which the embryos are de-

veloped. According to Van Beneden, however,

the tape-worm passes from man to water ‘‘under

the form of an egg, or of a proglottis, and from
the water to man in the shape of a ciliated em-
bryo. In this manner it is introduced with the

water that is drunk.”

There is still a fourth variety of tape-worm,

that must be described, which is found in man,
not, however, in the adult condition, but in one
of the pi’eliminary stages, the Taenia echino-

coccus, namely. It differs in so many respects

from those already described that it will be
better to discuss the symptoms and treatment

of the latter befoi'e going on to consider it.

Those that have been considered are the chief

tape-worms found in the adult condition in man.

There are many other varieties of tape-worm,

however. Thus in the flesh of the rabbit is the

cysticercus stage of a worm that attains its com-

plete development in the dog. In the brain of

sheep, infected with the disease called “gid,” is

an immature condition (the cause of the disease)

of the tienia of the wolf. The tienia that in-

fests the cat has previously lodged in the mouse

or rat. Almost all birds nourish large taeniae.

“ Woodcocks and snipe always have their intes-

tines stuffed full of taenia and the eggs of these

worms. Every bird contains them by thousands.

Fortunately we cannot be infested with the

taenia of the snipe and the woodcock.”

The symptoms of tape-worm.—The usual

symptoms that give rise to a suspicion of the

presence of worms in the intestinal canal are,

colicky pains and irregularity of the bowels,

picking of the nose, grinding of the teeth during

sleep, bad or capricious and sometimes vora-

cious appetite, increasing thinness of body, foul-

ness of breath, itching of rectum and funda-

ment, sickness, dizziness, headache, nervous

iiritability, and a tendency to faintness, &c.

Yet worms may be pi’esent without any of these

signs manifesting themselves. On the other

hand, the presence of worms may give rise to

other symptoms of a very serious kind which

yet do not in any way indicate their cause. For

example, the irritation of worms may produce

convulsions or attacks of St. Vitus’ Dance, spe-

cially in children, and may occasion hysterical

attacks in women. Cases are on record of tape-

worm producing insanity, epilepsy, paralysis,

blindness, and squint.

Thei’e are no special symptoms associated

with the presence of the cysticercus stage in the

human body.

In all cases the only conclusive sign of worms
is the passage of a worm, or parts of one, in the

faeces, which ought in all suspected cases to be

cai’efully scrutinized.

The treatment of tape-worm is happily not

difficult, is perfectly safe, and usiuilly success-

ful. The drug now most esteemed is the male-

fern root, of which both powder and exti’act

may be used, but the extract is preferretl. Half

a tea-spoonful to one tea-spoonful and a half (ac-

cording to age) of the liquid extract should be

given, made up with a little syrup of ginger

and water. It acts best when taken early in

the morning, only liquid nourishment having

been taken the previous day. This secures that

the tape-worm is not protected from the drug

a

Fig. 101.—Head
of the Broad

Tape-worm.
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by masses of food stuffs. Four lioui-s after the

medicine a strong dose of castor-oil will aid in

bringing away the worm. The powders of

kousso and kamala are also admirable for de-

stroying tape-worms. Of either of them 00 to

180 grains are given, made up with honey or

syrup, early in the morning, and are followed,

after some hours, by a purgative dose of castoi-

oil. In the absence of any of these medicines

oil of turpentine may be employed, 1 to 3 tea-

spoonfuls being given with 4 tea-spoonfuls of

castor-oil, also early in the morning.

The stools that are passed after the adminis-

tration of the medicine ought to be carefully

scrutinized, not only for joints of the tape-

worm, but for its whole length, and specially

for its minute head. As has been already men-

tioned, the Tcenia solium is firmly secured to

the mucous membrane of the bowel by its crown

of booklets. It is more difficult, consequently,

to remove it than the head of other kinds. Since

it is from the head that the production of joints

occurs by budding, one’s security is greatest if

the head has been detached and voided in the

stools.

Taenia eehinoeoceus {Hydatid) is a form

of tape-worm whose adult condition is found in

the dog and wolf, but which may exist in the

human body in a larval or immature condition,

in which state it forms cysts or sacs, filled with

fluid (hydatid cysts), and of various sizes in va-

rious organs of the body, but specially in the

liver, “ Where dogs are not kept it is well-

nigh impossible that the disease should be con-

tracted,” The disease is very common in Ice-

land, where, at one time, it was estimated there

were as many as 10,000 j^eople suffering from

it. ‘‘ The fact that every Icelandic peasant pos-

sesses on an average six dogs, and that these

dogs share the same dwelling (eating off the

same plates and enjoying many other ]>rivileges

of intimate relationship) sufficiently explains

the frequency of hydatids in that

country.” In English dogs the pre-

sence of the tape-worm is compara-

tively rare. In Australia the hydatid

disease is also very common, being

very prevalent in Victoria. A
magnified view of the fully- deve-

loped taenia, as found in the dog or

wolf, is shown in Fig. 102. It is

very much smaller than the other

taeniae that have been described,

measuring only |th of an inch in

length. It contains only four segments. One

segment forms the head, which has a pointed

extremity, a double crown of booklets, number-

ing thirty to forty, and four suckers. The last

segment is as long as the other three put to-

gether, and contains the eggs. The eggs, set

free from a dog, may gain access to water, and

thus, in drink or in other ways, may be intro-

duced into the body. The eggs are acted on iii

the stomach, and from them are liberated em-

bryos with six boring hooks, which work their

way into the blood-vessels of the person, and are

thus distributed throughout the body. Having
arrived in a suitable organ the embryo under-

goes changes by which it becomes converted

into the hydatid cyst, in which form it is found

in man. The cyst is a sac of varying size, at

first small, the size of a nut or less, but capable

of growing to a size equal to that of a child’s

head. The cyst is filled with gi'anular and fluid

px

contents. From the walls of this sac others grow

bud-like. These are called “brood capsules,”

because it is within them that the second stage

of the Tccnia echinococcus is developed. The

contents of a Imood capsule become converted

into an echinococcus head, which is about the

yifjth to ^Jf,th of an inch in length and of an

egg shape. The head has a proboscis with a

double circle of booklets, and there is a constric-

tion in the middle of the small structure which

divides the extremity with the head from the

other. Fig. 103 shows a cyst with brood cap-

Fig. 102.—

To!nia
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sales in its interior, and above this figure is

represented one of the echinococcus heads as

removed from its capsule.

Symptoms.—It is scarcely necessary to enter

into the question of the symptoms of hydatid

cyst. It usually affects the liver, and manifests

itself as a swelling which gradually enlarges so

as to cause a projection of some part of the

belly. It may occasion symptoms of dyspepsia,

or, by pressing on and obstructing the bile-

ducts, produce jaundice, or by pressing on blood-

vessels cause dropsy, piles, &c.

Treatment.—No medicine can destroy the

hydatid nor arrest its growth. What can be

done is to puncture the tumour and draw oft’

the fluid by means of a tine tube. This of course

is a question and procedure for a surgeon. If

an examination of the fluid by the microscope

shows the presence of booklets (as shown in

Fig. 98, d, p. 168), which have been detached

from the echinococcus heads, the nature of the

tumour is evident.

The Prevention of Tape-worm.—The pre-

vention of hydatid may be disposed of first. It

has been noted that the seeds of the parasite are

obtained from the dog, and that where dogs are

not kept “it is well-nigh impossible that the

disease should be contracted.” Where dogs are

kept, care and cleanliness should remove all risk

of disease. A dog affected with tape -worm
should receive physic at intervals. Dr. Cob-

bold advises that its excreta should be burned,

and that boiling hot water should occasionally

be thrown over the floors of all kennels where

dogs are kept. The eggs are destroyed by the

heat of boiling water. If there is any risk of

them getting into drinking water it should be

boiled before use. To improve its taste after-

wards it should be shaken up with air. Careful

filtering through a charcoal filter will keep back
the seeds. The filter should not be used too

long without heating, to destroy ova that have
been retained by it.

The prevention of other forms of tape-worm
may also be secured by care and cleanliness. As
we have seen, the common tape-worms ai’e de-

rived from measled beef or pork, and if one
eats no measled beef or pork no danger is in-

curred. But one cannot always be sure that no
measles exist in the meat one is eating, and it

is of the utmost consequence to know whether
there is any method of securing that any blad-

der or cyst worm that meat may contain is

destroyed before it is eaten, so that it becomes
unable to j^roduce the mature tape-worm. There

is such a method, and it is by heat. The cysti-

cercus of the beef or pork tape-worm cannot

survive a temperature of 140° Fahr. continued

for five minutes. That temperature is consid-

erably below the boiling point (212° Fahr.).

This has been made quite certain by the ex-

j)eriments of an Italian, Dr. Perroncito, who

submitted the cysts to various temperatures, and

who found them die when they were heated up

to 120° or 130° Fahr. His results were proved

by some students, who, of their own Bee -will,

swallowed some so heated, but were never

att’ected with tape-worm.

A sufficient degree of heat, then, kills the

measles of veal, beef, or pork. It is, therefore,

certain that meat properly and thoroughly cooked

cannot occasion tape-xoorm. It must be noticed

that to destroy measles in meat the meat must

be heated through and through to the pi-oper

temperature. The outside of the meat might

be heated sufficiently, but the inside not nearly

enough, so that measles in the deep parts would

escape. This ought, therefore, to be watched

in the cooking of any large piece of meat.

Minced meat and sausages ought to receive

special attention.

Another danger must be avoided. A cook

who has cut up meat containing measles may
harbour them on her hands. She may cook the

meat propeidy enough, but in serving it up, if

she has not previously washed her hands, may
introduce the pai’asite on to the plates; or if a

cook uses the knife, with which the uncooked

meat has been cut up, to serve the food up for

dinner, without cleaning it properly, the cystic

worm may be conveyed to the cooked food.

It seems that measles in cattle have no veiy

long term of existence. Dr. Cobbold has shown
that an animal with measles is cured naturally,

by the death of the parasites, after the lapse of

ten months. Beyond that term the cysticerci

do not live; they die and ai'e subject to chalk-

like degeneration. Cattle known to be measled

should, therefore, be sent to some place where

there is no chance of them getting a fresh in-

fection, and should be kept there for eight to

ten months. At the end of that time, if they

have not meanwhile received a fresh supjfiy, it

would not be possible for their flesh to produce

tape-worm, even though it were undercooked

before being eaten.

Thus cleanliness in every respect, and thorough

cooking of all meat, are effectual preventives

of the occurrence of tape-worm.

II. Round-woPins( Ae?>jaioo?es)aredifferent in
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appearance from tape-worms. They are not flat

like the latter, but present characters resembling

earth-worms, having elongated round bodies

marked with cross ridges. They have a mouth
at one end, an anus near the other extremity,

and an alimentary canal connecting the two.

They offer this great distinction to the tape-

worms, that the sexes are separate, the male

being smaller than the female. Their natural

history is not so well known as that of the tape-

worms. It seems certain, however, that they

have several stages of existence like the tape-

worms, and that these different stages are passed

in different “hosts” or “carriei-s.”

It seems evident that they cannot

grow and multiply in the intestinal

canal of man. The seeds, which a

female will discharge in a day,

number many thousands, and, if it

were possible for their eggs to be

hatched in the intestinal canal of

man, the number of worms of which

he might be the victim would be

beyond estimating, and would pro-

duce symptoms such as are never

experienced. It aj^pears, therefore,

that the ova or seed must be ex-

pelled from man’s intestinal canal,

must develop in some other place

or animal, and must return to man
in a more advanced stage in drink-

ing water, along with food or flesh,

or in some other way, before the

mature animal can be produced.

Where these secondary stages are

produced is not known.

The Common Round-worm
{Ascaris lumhricoides) is shown in

Fig. 104, and resembles in appear-

ance the common earth-worm. The

females measure from lOto 14 inches

in length, and from ^ to ^ inch in

thickness, while the males are 4 to

6 inches long and correspondingly

narrower. The female produces

eggs about the to 4^^ inch in

size to the number of 160,000 daily.

The eggs are contained within a

shell and pass out in the faeces. It

would seem that the round-worm

of man and that which infests the

hog are the same, and that perhaps

the hog is the animal in which some

stage of the parasite is accomplished.

Impure drinking water may he a source of

infection.

Fig. 104.—The
Common

Round-worm.

Usually only six or eight of the worms inhabit

the intestinal canal, though cases are on record

of one person harbouring a multitude.

It is the u}>per and middle part of the small

intestine that the worm frequents, though it

may wander upwards or downwards.

Symptoms.—Persons may harbour worms
and yet manifest no indications of their presence.

But symptoms of intestinal irritation may arise,

such as colicky pains, sickness and vomiting,

looseness of bow’els, itching of the nose and anus.

Convulsions in children are not infrequently

caused by the irritation of w^orms. Epilepsy

has been produced by them, and various other

nei’vous diseases.

Treatment.—Santonin, the active principle

of santonica, is the best remedy. It is given

in doses of from 1 to 3 grains for a child, and

twice as much for an adult. It should be given

in the morning in cream, and followed an hour

or two afterwards by a dose of castor-oil.

Common Thread-worm {Oxyuris vermi-

cidaris, Seat-worm ).—This is specially the worm
which plagues children. It is shown in Fig. 105,

the female (a) and male (6),

magnified considerably. The

female is from ^ to ^ inch

long, and the male about half

that size. They occur in the

large intestine, specially low

down. They are often present

in very large numbers, and

may be passed in ball -like

masses coiled up with one

another. In females they may
pass out of the an\is and into

the vagina, setting uji irrita-

tion there, inducing itching,

excitement, and discharge.

It appears that this v^orm may ]iass through

its various changes of development in the same

host. But the eggs, it seems, cannot be hatched

in the lower bowel. A person, however, troubled

with these worms may infect himself by the

accidental conveyance of the eggs from the anus

to the mouth. By scratching, the person may
catch up eggs under the finger nails, the eggs

pass into the stomach, and the action of the

gastric juice enables the hatching to take place.

The symptoms are those of irritation, itching

of the anus and nose, restlessness, and nervous-

ness. They are worse at night. Children grind

their teeth, to.ss off the clothes, &c., and, as with

the round-worms, may be attacked with convul-

sions. The a[)petite is often excessive and the

bowels irregular.

Fig. 105.—The Com-
mon Thread-worm.
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Treatment.—Santonin, 1 to 3 grains, along

with ^ grain of podophylliu is given to drive

the worms down as far as possible. After that,

repeated injections of warm water to which salt

is added bring them away. Injections of water

with infusion of quassia may also be used. Ihe

patient should also get good food, vegetables

being avoided, and should have a course of

quinine and iron tonic.

The Whip-worm {Trichocephalus Dispar)

is more common on the Continent than in Great

Britain. It abounds in Italy, Egypt, and the

United States of America.

The female is about 2 inches long, and the

male lit inch. The worm has a thick rounded

body ending in a fine thread-like tail, which is

about two-thirds of the entire length of the

animal.

Symptoms of its presence seem to be absent

as a rule. Its presence may be discovered by

the detection by the microscope of the eggs.

Treatment is the same as for the round-

worm.

Doehmius duodenalis {Sclerostoma duode-

nal^ is the name of a worm common in Egypt

and Northern Italy. It measui’es nearly ^ inch

long. They attach themselves to the lining

membrane of the upper part of the small intes-

tine, and suck the blood of their victims. They

thus produce bloodlessiiess in the person, and

occasion the disease called chlorosis, or green-

sickness, caused by loss of blood. They may
kill in this way. They were the cause of a

serious fatality among the labourers at work on

the St. Gothard Tunnel.

The treatment consists in giving extract of

male-fern, as advised for tape-worm (p. 171).

Trichina spiralis ( TAe Flesh-woi'm or Spiral

Thread - v:orm, Trichinosis).—
This is a worm to which man
and flesh -eating animals are

liable. It is shown in Fig. 106,

highly magnified, where it is

seen to be coiled up in a lemon-

shaped cyst. The worm is very

small, the male measuring ^^tli

inch, and the female ^ inch. They
inhabit the voluntary muscles of

the body, and to the naked eye

appear in their cysts as minute

white specks. The specks are

gritty, because of particles of lime

that get deposited in the walls of

the cyst. The history of the para-

site is as follows :—Man is infected with them
from eating the flesh of some animal containing
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Fig. 106.—Trichina

spiralis.

organ.

pass

them. The pig especially is the source of infec-

tion, but they are capable of living in other ani-

mals, cats, dogs, rabbits, calves, &c. A person

having eaten improj^erly cooked meat containing

the Trichime, the capsules are dissolved by the

gastric juice, and the worm freed. It develops

rapidly, becomes mature on the second day,

produces eggs which, while still within the womb
of the mother, develop embryos. The embryos

escape into the intestinal canal of the host after

the sixth day and proceed to wander. They

eat their way through the intestinal walls and

migrate thi’ough the body. Gaining entrance

to blood-vessels, they are carried to every

They seek the muscles, into which they

and settle down among the connective

tissues between the fibres. They have reached

their destination in about fourteen days. In

its jDlace the worm becomes coiled up, and in

time a cyst is formed round it. One pig infected

with Trichinae may contain as many as sixteen

millions, and yet may never display any symp-

toms of iiTitation. In man, however, serious

symptoms arise, and death often results.

Symptoms.—Within a day or two after eating

the infected meat the person suffers from thirst,

loss of appetite, irregulaiity of bowels, perhaps

diarrhoea, pains and uneasiness in the belly; in

short, there are signs of intestinal irritation.

There are also some fever and quickened pulse.

Later, when the person may be recovering from

these symptoms, and at the time when the

young animals pursue their wanderings, there

are rheumatic-like pains in the limbs, only it is

the muscles, not the joints, that are affected, and

the pain is accompanied by swelling. The limbs

become stiff and cramped, and dropsy of the

face appears and soon becomes general. The
fever increases, and may become excessive.

Death may result early from inflammation of

the bowel or of the abdominal cavity, or may
occur later from exhaustion. The disease lasts

fi’om a month to three or four months.

Treatment.—No treatment will destroy the

worms after their wanderings have begun. All

that can be done then is to support the patient’s

strength. If a person susjiects he has swallowed

diseased pork, ho may ward oft' the attack by

the use of purgatives and the use of such re-

medies as have been recommended for tape-

worm. This must be done early before the

young can be hatched.

But of great consequence is the fact that the

disease due to Trichina, called trichinosis, may
be prevented by care in the use of pork, sau-

sages, ham, &c., and by thorough cooking of
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such flesh. Trichinosis is very common in

Germany, attributable to the fact that the

people eat a great deal of only half-cooked, and

indeed nearly raw, ham.

Indigestion, Hieeup, Colic.

Indigestion
( Dt/spepsia ).

—

Dyspepsia is really

a Greek word, and means bad digestion, or

difficult digestion. Indigestion means essenti-

ally the same thing. Now the words indiges-

tion and dyspepsia refer to a condition of diges-

tion, but that condition, bad or difficult diges-

tion, may arise from a great multitude of causes.

A person might suffer to-day from indigestion

due to one cause, and might next week suffer

again from indigestion from a cause so different

as to make totally diffei’ent treatment necessary,

so that practically the two kinds of indigestion

from which the person suffered might as well

be considered two different diseases. The term

indigestion, or the term dyspepsia, is thus used

to cover a great number of diseases, which

have this much, and perhaps only this, in com-

mon, that, owing to them, the food is not digested

properly, in good time, or in comfort, and thus

the main symptom arises from which the disease

is named—some feeling of discomfort or actual

pain connected with the pre.sence of food in the

stomach and bowels. Now it is essential that

this should be properly understood. Very many
people go to a doctor and announce to him that

they are troubled with indigestion, and expect

that, without more ado, he will order them a

medicine that will remedy, without delay, their

complaint. If he begins to make inquiries they

answer impatiently :
“ Oh ! I know very well

what is wrong; it is just indigestion.” In the

same way people will turn up some dictionary

of medicine and expect to find, under the head
“ Indigestion,” some definite statement of

treatment, which they have only implicitly to

follow to be healed of their plague. Now such

a view of the practice of medicine is an utterly

mistaken one, and perhaps no disease shows

how mistaken it is than this one. If reference

be made to what has been detailed in pages

142 to 145 about the process of digestion, it will

be noticed that there are various stages in the

process: that one part of the process is performed

in the mouth, another part in the stomach, a

third part in the bowel
;
that the part {)erforrned

in the mouth consists of (1) chewing, and (2)

the action of saliva on the starchy parts of the

food, that in the stomach of (3) the action of

gastric juice on albuminous parts of the food.

that in the bowel of (4) the action of bile on

fat, (5) the action of pancreatic juice on starch,

albumen, and fat, and (6) the action of intestinal

juice on various elements of the food. Now if

any of these stages be imperfectly performed

the whole process may be interfered with. In

a piece of machinery the stiffness or irregularity

of one small wheel may affect the working of

the whole machine. No one would go to an

engineer and say: “My engine works badly,”

or “ My engine works with difficulty,” and then

expect to be told that the doing of some par-

ticular thing would make it right. Everyone

knows the engineer would carefully examine

till he found the exact place where the diffi-

culty was, and then he would be in a position

to say what would rectify it. Let us look at

digestion in that light. If a person eats hurriedly,

bolts his food, the first part of the process (chew-

ing) is not ])roperly performed. The result is

that the food passes in masses into the stomach,

and not broken down into very small pieces.

The juice of the stomach gets acting only on the

outside of the lumps of food, cannot get inti-

mately mixed with it, cannot attack much at a

time, and so the process is delayed; perhaps

twice the time is occupied that there would

have been if the person had takezi the time and

trouble properly to break down the food in the

mouth before passing it on to the stomach.

Suppose, however, the food is properly chewed,

when it reaches the stomach, owing, perhaps,

to the general health of the individual, suffi-

cient gastric juice may not be poured out, or

there may be- always enough in quantity, but of

poor quality. The juice may contain too much
acid, or too little acid (p. 144), or may be not

active enough with pepsin (p. 143), and in va-

rious other ways this stage of the process

may be badly performed. Again, everything

may be properly performed in the mouth and

in the stomach; but when the food reaches

the small intestine, bile (p. 145) may be defi-

cient owing to some fault of the liver, and the

digestion of fat is interfered with; or the

pancreatic juice (p. 145) may not rightly dis-

charge its duty, and so digestion, which up to

this point had gone on properly, is arrested,

or in some way interfered with, and indigestion

arises. But this is not all. We know that

engineers never build engines without having

first decided what power they wish them to

develop, at what speed they ai-e to drive a

boat or a train, what load they must be able to

draw or to lift. It is but common sense to

suppose that the human digestive apjzaratus is
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constructed, so to speak, for a certain power,

that there is a certain quantity of material

which suits it best, and that if it has to digest

a quantity greatly in excess of that it will be

ovei'strained or overloaded, and again indiges-

tion may result. But it is equally common
sense to suppose that, like machines invented

by man, the digestive apj)aratus of a human
being is adapted not only for a certain quantity

of work, but also for a certain kind of work.

The digestive apparatus of a worm is suited for

the earthy food from which it draws its nourish-

ment
;
and the a))paratus of an ox is different,

because its feeding is different. So there are

certain kinds of food appropriate for man
which his stomach and bowels, in their healtliy

condition, find natural to them, and certain

other substances which they tend to reject as

offensive to them. Now, knowing these things

—and many other circumstances have a similar

bearing on the subject—knowing these things,

is it not perfectly absurd to imagine that there

can be one cure for indigestion, that the bare

fact of a person suffering from indigestion is

sufficient to indicate what treatment should be

adopted? And is it not apparent that there

may be as many ways of treatment as there are

cairses of the conqjlaint, and that the only

rational course to take is to ask what is the

exact nature of the indigestion—does it arise

from improper food, or from too mucli or too

little food ? is it due to too hurried eatiii" ? isO
the seat of indigestion in the stomach or in the

bowels? and so on—and to let the treatment be
guided by the results of such patient and care-

ful inquiry? In short, is it not plain that the
cure for the indigestion that afflicts a person
whose bad teeth, or whose Avantof teeth, prevent
him properly chewing his food, is quite different

from the treatment that will cure the indiges-

tion of another Avhose teeth are perfect, and
who chews his food well, but whose liver is

‘'-I'd so hinders the digestive process.

Probably a slight stimulant to the slow liver,

such as podophyllin, will help the latter indi-
vidual, but is worse than useless to the former,
whose indigestion will probably be driven away
by a ])roperly constructed set of false teeth. The
truth that these considerations ought to enfoi’ce
is the necessity of determining, as accurately as I

possible, the stage of the digestive jirocess that
|

is interfered with, and the cause of the interfer-
ence whose result is indigestion, before steps are
taken to rectify what is wrong; and this truth,
the need of discovering the cause, is as applicable
to every other disease, and fur similar reasons.

What the causes of indigestion are may now
be briefly set down.

Causes of indigestion.—These may be divided

into three classes

:

— I. causes connected with

the taking of food; II. causes connected with

the process aijd organs of digestion; and III.

causes connected with other organs, or with

general conditions of the body.

I. Under the first class come many causes,

some of which have been already incidentally

noted. They are connected with the quantity

of food, the quality of food, the length of time

between meals, the length of time taken to

meals. Many people believe that almost every-

one regularly eats more than is necessary.

However that may be, it is certain that many
people habitually over-eat, and that the fashion-

j

able style of dining tempts one to excess. For

1
it is certain that when one partakes of a

great variety of dishes, taking small quantities

of each, the appetite is stimulated and main-

tained long ])ast the time when satisfaction

should have been felt. No absolute rule can

be laid down except this, that the food that

is necessary is just the quantity that will re-

pair the waste of the body, and minister to

any processes of growth that may be going on.

Consequently, the hard-working man requires

more than the man of idleness or ease. [In the

chapters on Food details on this subject are en-

tered into.] As an ordinary rule, satisfaction

indicates that sufficient has been consumed. As
I’egards quality of food, enough for the present

piu’pose has been said on pages 132 to 134 .

But it ought to be evident that tea and breail

and butter, which seem to constitute the never-

ending, unvarying diet of very many working-
men, their wives, and children, is not a proper
kind of diet. From a very considerable ex-

perience the writer can say that a very large

proportion of diseases, beginning with indiges-

tion and leading on to others, which are common
among the working-classes, is due to improjier

diet such as has been mentioned. The question
has, of course, another side. The quality of food
may be improper because it is too rich, or the

food may be in itself very difficult of digestion.

Thus foods I'ich in fats are likely to be indi-

gestible, and the flesh of most shell-fish, lobster,

&c., is difficult of digestion. A fish supper,

in which oysters, lobsters, or crabs form a part,

is not unlikely to lead to an uncomfortable

night, and various digestive troubles—headache,

loss of appetite, &c.—next day. Many people are

peculiar in having an aversion to certain ordi-

nary articles of diet which agree well with others,
12
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but ai-e certain to cause them trouble if taken.

Tea, coflee, and alcohol are very apt to cause

indigestion. Recent observations made by a

Fx’ench physiologist seem to show that the

active principle of tea and cotfee seriously de-

lays the digestion of a meal with which it is

given. At least the constant use of tea is bad,

and specially if it is not freshly prepared, and
if it is made very strong, as it frequently is.

As to alcohol, no doubt small quantities used

during a meal are in many cases a stimulant to

sluggish digestion, but this fact is too often

used as an excuse. It is the rule that the

habitual use of alcohol, even in nips, leads to

chronic catarrh of the stomach (p. 158), and to

degenerative conditions of the liver, both ex-

tremely common causes of most intractable, forms

of indigestion. With many people tobacco di-

rectly provokes dyspepsia. The times of meals

are of very great importance. We have seen

(p. 144) that after an ordinary meal the stomach

will be occupied with its business for three to

four hours. If only that interval elapses be-

tween several meals, the stomach has no rest

between meals, but is no sooner done with

digesting one than it is required to attack

another. A short time should, therefore, be

given between each meal, in which the stomach

may renew its energies. Thus an interval of

five or six hours should elapse between two

meals. On the other hand, too long an interval

is hurtful, and specially when, as is usual, the

long fast is followed by a heavy meal. This

is the error to which business men are liable.

Nothing, or a quite insuflicient quantity, is

taken between the time when they breakfast

and the time, usually late in the afternoon,

when, business over, they return home. They

then dine, and the temptation to forget the

w'orries of bxxsiness in the pleasures of eating

and drinking is great, and leads them to pro-

long the time at table, and to stimulate the

appetite with vai'iety—with sauces, condiments,

&c. Not only is this hurtful, from the excess

to whicli it tends, but the stomach is probably

not in a good condition for digesting even an

ordinary meal, because of the degree of tired-

ness and of exhaustion, greater or less, that is

the result of the day’s work. Propeidy the

business man should have a mid-day meal suffi-

cient to maintain his energies, but light enough

to ensure that it does not render him less fit for

business, and when he returns home let him

dine, but more sparingly, so that the I’emainder

of the evening is not spent in a dull, half-asleep

fashion, the result of a heavy meal, taken after

an exhausting day of work without timely

nourishment.

Again, the first class of causes of indigestion

includes such errors as that of eating too

hastily, taking food immediately after great

exertion, or performing hard work, engaging in

mental toil, or taking vigorous exercise, imme-

diately after meals. As a cause of indigestion,

also belonging to this class, must be included

mental emotion, such as anxiety, alarm, or the

emotions roused by the recei])t of bad news, &c.

In most cases, perhaps, the latter cannot be

remedied
;
but, as regards the former, it should

be a rule to rest a short time after hard work

before partaking of food, and to occupy one’s self

with light employment for a short time, half-

an-hour or an hour, after a full meal.

II. The second class of causes includes cir-

cumstances, many of which have been already

noticed. Imperfect chewing, either because the

food is bolted, or because the teeth are bad or

wanting, is one rather common cause of this

class. Others are connected with the state of

the stomach and the character of its digestive

fluid. Thus, catarrh of the stomach, the result

of a common cold, causes loss of appetite, &c.,

and most of the other diseases of the stomach

act similarly. Acidity and heartburn, common
symptoms of dyspepsia, arise from excess of acid;

and so on. Similarly conditions of the bowel,

of the liver, and of the pancreas, all parts of the

digestive apparatus, will act as causes of indi-

gestion.

III. The third class includes a great variety

of conditions which affect the process of diges-

tion directly or indirectly. Thus anaemia

(bloodlessness) is in women a very common cause

of dyspepsia, because the blood is not in proper

condition to afford to the stomach the material

for the formation of gastric juice in proper

quantity and of proper quality, and because

other parts of the digestive process are similarly

affected. Diseases of the heart and lungs, by

hindering the proper circulation of the blood,

speedily affect the functions of the stomach and

bowels. The nervous system regulates every

function of the body, and consequently nervous

diseases have some kind of dyspepsia as one of

their .symptoms. Properly speaking, in such

cases the indigestion is not a disease in itself

;

it is only a symptom of a disease. In many,

however, it may be so prominent a symptom as

to blind to the fact that it is really only a sign

of some other derangement which must be dis-

covered.

It is worthy of special notice that in women
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dyspepsia is a very common result of tight lac-

ing, because the pressure does not permit the

healthy action of the liver, and induces other

changes in the abdominal organs, of which the

indigestion is one of the early expressions.

Forms of indigestion, with their common
symptoms.—From what has been said, the ex-

planation of the commonness of dyspepsia and

the difficulty of its satisfactory ti’eatment will be

evident. For the similarity of dyspeptic symj:)-

toms, no matter from what cause the affection

has arisen, renders it very difficult to discover the

exact reason for their presence. The infinite va-

riety of causes and of symptoms is only equalled

by the infinite variety of drugs recommended
for them. It is the commonest possible experience

that the medicine that cures one man is totally

valueless for the indigestion of another, though

the symptoms be identical. This is probably

because, though the signs are the same in both

cases, the conditions are not, though what the

difference is might puzzle the most skilful

physician to discover. Hence there is a temp-
tation to try one drug after another in the hope

of sooner or later hitting on the proper remedy
in the ])articular case. For it is more often

“luck than good guidance” that happens on
the cure. Yet this is not a proper or satis-

factory method. What, therefore, will be at-

tempted here is to distinguish between various

types or forms of indigestion, and to note their

commoner and more pronounced symptoms, in

the hope that this will aid in determining what
is likely to be the kind of treatment that will

be efficacious. It must be remembered, however,
that it is merely types that will be noted, and
that no hard-and-fast distinctions are sought to

be drawn.

(1.) Slow Digestion is a very common form
of indigestion. Its usual symptoms aie a sense
of weight and fulness after taking food. It is

accompanied by costiveness. There are also
coated tongue, a bad taste in the mouth, flatu-

lence, and, accompanying occasional discharges
of wind from the mouth, there are small quan-
tities of sour material. The failure to digest
speedily, and the accompanying constipation,

induce a tendency to headache, and a feeling of
dulness, mental depression, and disinclination

for exertion.

Now very often such a condition of affiiirs is

induced simply by want of proper regulation of
times of eating, and of quantity of food, by^vant
of exercise, and so on. In such cases the liver
is sluggish. It may be this was the immediate
cause of the indigestion, but in any case it tends

to maintain and aggravate it. In other cases

the indigestion is what is termed atonic, that

is, due to want of tone. Thei'e is lack of energy

in the stomach, deficient secretion of sfastric

juice, or lack of jjower in the juice to perform
its work. This want of tone in the stomach
may be simply part of a general condition of

body, that general condition, for instance, termed
anaemia, in which the sufferer is pale and wants
the ruddy look of health.

Its treatment proceeds on very simple lines.

Let food be taken at regular intervals of five

hours or so, let it be light and easily digestible,

fatty food, pastries, and highly-spiced dishes

being avoided. In fact the simpler the diet the

better. Let regular exercise be taken. If the

person is in a position to have hor.se exercise

nothing can be better. Next the constipation

must be got rid of. For this an excellent

remedy is the resin of podophyllin (Jth grain),

the extract of nux vomica (Jth grain), and the

extract of gentian (1 grain) made into a pill.

One such pill should be taken every morning
before breakfast. As a rule it produces no dis-

comfort. It gently stimulates the liver and
procures an ordinary movement of the bowels
sometime during the day. Instead of this a
pill containing 5 grains of rhubarb and 1 grain

ipecacuanha powder may be used. In either

case the pill should be continued for ten days or

longer. It cannot, however, be too often re-

peated that there is no use giving such pills if

bad habits of dieting are maintained.

In the atonic form of dysj)epsia dilute hydro-
chloric acid is extremely valuable. It should
be given in doses of from 5 to 10 drops in a
little water, always immediately after meals.

In many cases not acid but alkaline treatment
is best, but the alkali must be given before meals.

The best alkaline medicine for the purpose is

the bicarbonate of soda, in doses of 8 to 15 grains.

Bitter tonics are also prescribed, such as tincture
of gentian root, chiretta, &c., which may be
given with the soda. (See Prescriptions

—

Bitter Tonics.) In cases of general weakness
ju’eparations of iron are used with tonics, for

example quinine and iron tonic, &c. (Eefer for

this also to Tonics.)

(2.) Indigestion from Catarrhal Condi-
tions of the Stomach or Bowels.—This may
be put more plainly by saying that the dyspepsia
is due to some irritation of the stomach or

bowels. The irritation may be temporary, in

which case the indigestion is likely to be short-

lived, and perhaps severe. But if the irritation

be chronic the indigestion is of a most intrac-
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table sort, indeed, as long-lived us the irritation.

The presence of the irritation })rodnces such a

condition of the intestinal wall as has been

noted as occasioning Gastritis (see p. 157). In

such a case there is loss of aj>petite, a bitter

taste in the mouth, coated tongue, and specially

sickness and vomiting, the vomiting, it is to be

observed, coming on very soon after a meal.

Indeed almost a certain sign of irritability of

the stomach is vomiting speedily after food,

even when only small quantities have been

taken, vomiting not only of food but of a glairy

mucus, secreted from the mucous wall of the

stomach. If the vomiting be frequent or severe

it is likely soon to be tinged with bile, and so

people say it is a bilious attack. This is as

likely as not a mistake. It is the frequent

efforts of vomiting that force iqi some of the

bile out of the small intestine into the stomach,

from which it is afterwards expelled. It is the

vomitinrr that causes the bile in the stomach,

not the bile that causes the vomiting. Of

course the irritation may not be so great as to

make the symptoms marked, and they are more

or less modified, and accompanied frequently by

belching up (eructation, as it is called) of badly

smellinii gases, when the bowel shares in the

irritation. Loo.seness of the bowels with colicky

pain is jn'esent. Now an irritable condition of

the stomach may be caused by swuallowing food

hastily, without jn’oper chewing. The remedy

is evitlent, and if it is the want of teeth that

caused the food to be swallowed in masses, let

false teeth be properly fitted. It may be im-

proper food that has created the disturbance.

In this connection it is to be noted that some

people are affected by certain quite ordinary

foods as if they were irritant poisons. Some

people cannot take mutton without sickness

and vomiting setting in. Even milk has been

known to act similarly. 'With many people a

boiled egg produces nausea, depression, and

diarrhoea. A common cold, ending in gastric

catarrh (p. 158) wdll ])roduce this kind of indi-

gestion. But nothing so readily induces the

catarrhal condition with its attendant irrita-

bility as excess in alcohol.

The treatment of this form consists first of

all in avoiding all substances that are likely to

set up or continue the irritable condition of the

digestive organs. Let the tij)j)ler not delude

himself into the belief that just because of his

troublesome stomach he needs an occasional

nip to keep him up; and let others take ordi-

nary precautions not to take wdiat manifestly

•^lisagrees with them. Secondly, nothing has

such a marked effect on an irritable stomach

as careful regulation of the quantity of food

taken. If a j)erson is troubled with constant

vomiting of food, let the quantity of food be

gradually reduced till the amount is found

which the stomach retains. Provided it is not

some sei'ious mischief that is at the bottom of

the disorder, this method is almost certain to be

successful, if properly pursued. If it is a vei’y

small amount that is retained, let it be repeated

at short intervals, and let the quantity be gra-

dually increased and the intervals lengthened

until the natural condition is restored. A short

attack of irritability of the stomach and bowels

will be wonderfully allayed b}' sips of iced

milk, or by the sucking of small pieces of ioe.

The powder of ipecacuanha is a favourite remedy

for such cases in i-grain doses. The cases of

chronic irritation—chronic catarrhal conditions

—are, how’ever, extremely difficult to treat, and

a great many remedies have been tried. A
valuable remedy is bismuth. Trousseau, the

French jfiiysician, advises it in large doses along

with precipitated chalk, at least 10 grains of

each being taken together before each meal.

Failing this, acids may be tried—dilute hydro-

chloric acid taken in 10-drop doses in water at

the end of each meal. Effervescing draughts

are also useful, and much benefit has often been

derived from such an effervescing draught as

Eno’s Fruit Salt affords, taken early every

morning.

(3.) Aeid Indigestion is marked by an ex-

cessive secretion of very acid juice. Severe

heartburn is common in this form of the com-

l)laint, and every now and again a small quan-

tity of the acid material comes up with eructa-

tion, seeming to buin all the way up, till all

down the gullet feels raw and fiery, and even

the teeth are set on edge. This may go on for

hours, and be accompanied by a sense of fulness

as if the food were unable to esca))e from the

stomach. The acidity is often accomj)anied by

flatulence.

Treatment.—Again it must be insisted on

that the person regulates his food with care,

'^^riie bowels should also receive attention, aiid,

if necessary, a saline draught should be taken

in early moniing. Eno’s Fruit Salt or similar

medicine will do, or a wine-glassful of a mineral

water like ITunyadi Janos. Now it is certain

that often nothing relieves this condition like

an antacid (a substance opposed to an acid)

such as soda or magnesia, of which half a tea-

spoonful may be taken in water. A tea-spoon-

ful of seidlitz salt dissolved alone in water is
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useful, and helps also to relieve the bowels. The

subnitrate of bismuth, 10 to 15 grains, a quan-

tity that can easily be picked up on a sixpence,

is also advised. It is, however, frequently the

case that acidity is best treated by other than

alkaline remedies, apparently because medicines

like soda, &c., stimulate, by their opposition, an

increased secretion of acid. Thus acid indiges-

tion yields most readily in many cases to acid

treatment, but the acid (10 drops of dilute hydro-

chloric acid in water) must be given a short time

before each meal. When given at this time it

checks the excessive secretion of acid and pre-

vents the development of acid by fermentive

changes in the stomach.

(4.) Flatulent Indigrestion is characterized

by the formation of gases in great quantity

in the stomach and bowels. The gas is supposed

to be produced by decomposition of the food.

The gases may have a very bad odour. Their

presence is indicated by fulness, distention,

and pain, and their movements through the

bowels are attended by gurgling noises. Flatu-

lence is often accompanied by acidity.

Treatment.— In very many cases confirmed

flatulent indigestion is due to nothing else than

bad regulation of diet, to too long intervals be-

tween meals, and to the too frequent use of tea.

Let these errors be first of all corrected. Where
the flatulence is the main s}'mptom and the

j

gases ap])ear to be developed by fermentation, i

charcoal is the best remedy. It should be taken

either soon before or immediately after food,
1

according as the wind is developed immediately
on eating or some time after. The dose is 5 to

10 grains of wood charcoal. In other cases

where the flatulence is only one of other general

dyspeptic symptoms, an acid with some vege-

table tonic is valuable. (See Prescriptions

—

Acid Tonics.) In women flatulent dyspepsia
is often accompanied by palpitations, headaches,
attacks of giddiness and faintness, &c. In such
conditions the aromatic spirit of ammonia with
spirit of chloroform is very beneficial. (See Pre-
scriptions—Ammonia Mixtures.) The pop-
ular remedy, peppermint water (2 table-spoon-
fuls) or 2 drops of oil of peppermint, gives tem-
porary relief. So also does ginger, 5 to 20 grains
in warm water, or tincture of cardamoms, a
tea-spoonful in water.

(5.) Indigestion with Excessive Appetite.
—There is a persistent feeling of emptiness in the
stomach, uneasiness, and craving for food even
a short time after food has been taken. These
sensations are accompanied by a feeling of
weakness, of “goneness” as many express it.

This craving for food is termed bulimia, and is

common in women. The condition seems often

due to the food being too rapidly passed on

from the stomach into the bowels, so that diges-

tion is not jiroperly accomplished. Looseness

of bowels usually is present.

The treatment for this kind of indiofestion

is opium in some form or another, and in very

small doses. Let the jjerson begin with a drop

of laudanum before meals, and if this quantitj’

is not suflicient let the number of drops be

slowly increased till the proper dose is found.

In no case, however, should the dose exceed

10 drops or thereby, and as soon as the s^?np-

toms have disappeared its use should be given up,

only to be resorted to again if the symptoms

return.

(6.) Painful Digestion.—Pain is an accom-

paniment of various kinds of indigestion. Heart-

burn is one kind of pain, and. flatulence usually

causes pain also. In these cases treatment for

the acidity causing the heartburn, or for the

flatulence, ought to remove the pain. Again a

sense of uneasiness may grow to actual pain in

slow and weak digestion, for which the remedies

mentioned under Slow Digestion ought to be

used. The pain may take a spasmodic char-

acter, and may extend to the back between the

shoulders—the kind of pain popularly called

“cramp in the stomach,” and more learnedly

gastrodynia {gaster, the stomach, and odune^

pain or anguish). The nitrate of bismuth iu

10-graiii doses is very useful for this, and if this

fails 3 grains of the compound ipecacuanha

powder should be added to it. Sometimes the

hydrochloric-acid treatment (4 to 8 drops imme-
diately after a meal) is efficacious for this aflec-

tion also. The water-brash (pyrosis) is another
form of painful digestion. Pain at the pit of

the stomach is followed by the putting uj) of

moiitlifuls of a watery and sour, or sometimes
insipid, fluid. The pain is often severe, and
the quantity of fluid considerable. Bismuth
should be used as prescribed for ci’amp in the

stomach. If necessary, acids may be tried

before food if the fluid put up be sour, after

food if it taste insijiid.

In some cases pain is experienced when the'

stomach is empty, and is relieved by food.

Eating a small biscuit often puts away the pain
at once. A little magnesia or a tea-spoonful of

aromatic spirit of ammonia may be employed if

needful.

Such, then, are the main types of indigestion.

Again, however, it must be noted that the dis-
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tinctiou.s drawn are merely those of convenience,

.and that no real distinctions can with certainty he
made. Even after proceeding in the most care-

ful and rational manner, treatment of dyspepsia

may fail till several remedies have been tried.

One or two additional remarks of a eeneralO
character may be made.

It will perhaps be noticed that alcohol is

nowhere advised in these paragraidis. This is

not because it is valueless, but because of the

risks involved in recommending it. Many
people need only the hint tliat whisky or brandy
would be useful, to seize upon it, and make it

an excuse for tippling. Indeed one may say

that the cases are so few where some substitute

for alcohol cannot be found, that it is safer to

leave its prescribing to the hands of a medical

man who has immediate knowledge of the in-

dividual case.

While a certain amount of water is necess.ary

for the digestion of food, dys]>eptic symptoms

are frer|uently due to the immoderate use of

water during meals. It should be taken chiefly

at the end of a meal and in moder.ate quantity.

Iced drinks during meals frequently hinder

digestion. (Details as to drinks are to be found

in the section on Hygiene—Food.)

Dyspepsia may be due to no derangement of

the digestive process, properly speaking, but to

confirmed costiveness. The remedy in such a

case is to correct the sluggish bowels—it is fre-

quently the large bowel that is at fault. A
drug highly recommended for this is belladonna,

the method of using which is stated in the

paragraphs on costivene.ss (p. 184).

In women various forms of indigestion are

frequently connected with affections of the

womb and derangements of its functions. Often

as soon as these are rectified the dyspeptic

symptoms disappear.

Hiecoug’h or Hieeup is a symptom of sto-

mach derangement which Inis not been men-

tioned in preceding j)aragraphs. It consists of

sudden, short, convulsive inspirations accom-

panied by a peculiar sound, and followed by an

expiration. It is due to convulsive movements

of the diaphragm (p. 130), and is excited by

irritations of the stomach due to errors in diet,

&c. If it continue for .any time it becomes ex-

ti’emely painful. It becomes very exhausting

in cases where it is removed with difficulty.

Drinking, it is well known, occasions it, and

sometimes it persists for days, to the extreme

distress and anxiety of the patient. It is also

an occurrence in hysteria, and may attend

serious diseases of lungs or liver, fevers, &c.

Treatment.—Simple cases are sometimes met
by taking a few deep inspirations and then

holding the breath as long .as possible. A sud-

ilen slap on the b.ack or a sudden start often

drives it off. A drink of cold water may arrest

it. These measures failing, various remedies

may be used—a tea-spoonful of aromatic sj)irit

of ammonia in water, .a few drops of spirit of

camphor in water, or 10 grains of bismuth in

water. Obstinate cases have been immediately

cured by the drinking of an infusion made with

a tea-spoonful of mustard steeped in 4 ounces of

boiling water for twenty minutes and then

strained.

Colic is another symptom of intestinal de-

rangement which requires special mention.

Pain, as has been seen, is a frequent symptom
in dyspeptic conditions. In colic the pain is ex-

perienced across the belly about the region of

the navel. It is due gener.ally to irregular and

sp.asrnodic contractions of the large bowel—the

colon, hence the word colic. The p.ain is of a

severe twisting character, and comes on in par-

oxysms, occasionally so severe that the patient

rolls and twists about, usually doubled up and

gr.asping his belly, crying and gro.aning like one

bereft of reason. Constipation of the bowels

is usu.ally pre.sent, .and the pain may occasion

vomiting. Often, howevei’, severe colicky pains

are the forerunner of looseness of the bowels,

caused by some food which has disagreed. The
pain m.ay be caused by wind, the discharge of

which greatl}'^ relieves. There is no fever with

the attack, indeed the pulse is usually lowered,

.and the face p.ale and anxious looking. This

helps to distinguish colic from an infl.ammatory

attack. Another great distinction is that pres-

siu’e on the belly relieves, while, if the pain

were due to inflammation, pi'essure could not be

endured. The attitude of the jierson and the

])i’essure he himself exerts with every renew.al

of the .attack show that it is not an inflamma-

tory affection th.at is the cause of the disturbance.

The passage of a g.all-stone or a stone from

the kidney—bili.ary or ren.al colic— is not to be

confounded with this .affection. (Refer to Dis-

eases OF Liver or Kidney.) Lead colic is dis-

cussed undef Lead Poisoning. (See Index.)

Treatment.—Let hot clotlis or b.ags of hot

salt be applied over the belly at once, and let

.a full dose of medicine be given, castor-oil or

some such simple medicine. A large injection

of water at a gentle warmth will probably bring

relief. Along with the castor-oil, or a short

time after it, m.ay be given {to an adult) 30

drops of laud.anum.
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Constipation and Diarrhoea.

Constipation, or costiveness, is that condi-

tion in which the ordinary passage of matters

from the bowels is less frecpient than is usual, or

the quantities passed less in amount than usual.

The common rule is that a person should go to

stool once a day
;
but this rule must not be in-

discriminately applied. There are plenty of ex-

ceptional cases, cases where pei’sons regularly

have only one passage in two or three days,

with whom a greater frequence indicates some-

thing wrong, and who, with the less frequent

passage, are in perfect health. With a few

people, indeed, once a week is the rule, and

there are even cases on record of persons who for

yeai-s had an interval of several weeks without

going to stool, and that without any manifest

impairment of the usual state of health. It

would, consequently, be wrong to insist that

everyone, without exception, should have a daily

passage, to be effected by the use of medicine

if it did not occur naturally. The question

should always be asked. What is custoraaiy ? If

a two or three days’ interval has been the rule

in the person’s life, do not interfere; if the two
or three days’ interval is a departure from the

usual, even though it be a departure which has

lasted for some time, efforts should be made to

restore what has been customary. There may be
various causes for costiveness. It has been seen

(p. 139) that the various materials contained in

the bowel are propelled along it by contractions

of the muscular walls. The contractions are of

a remarkable kind, not occurring in the whole
tube at once, but passing along it in waves, one
region contracting after another. The move-
ment is called peristaltic, because it occurs in

steps or stages. Now if this movement be very
vigorous the food will be hurried along, will

quickly reach the rectum, which may in turn as

quickly expel it, so that looseness of the bowels
is occasioned. On the other hand, if the mus-
cular walls hav'e lost their tone the peristalsis

will be feeble and the movement correspondingly
slow. Further, as the materials move along, the
nourishing and watery parts are removed, and
therefore the more slow the movement the
more firm and compact will become what is left.

In the large intestine the pouches in the wall

(p. 140) will offer great difficulties to the ad-
vance of the faeces, and so extreme constipation

results. It is also clear that, though the mus-
cular contraction of the bowel be efficient enouo-h

if there has been a scanty quantity of secretion

from the liver, pancreas, and walls of the intes-

tine, the alimentary materials may be too dry,

and their advance will be delayed. Thus defi-

cient secretion into the bowel, especially of bile,

or want of tone in the muscular walls, in fact,

sluggishness of the intestinal tract, may be the

cause of costiveness. Noav it is of the utmost

consequence to observe that this sluggishness

may be determined and develo])ed directly by

pei’sons themselves. The feeling of a necessity

to go to stool is an indication of peristaltic action

occurring in the rectum in the endeavour to

expel the material lodged there. If the inclina-

tion is resisted, the action, being ineffectual,

becomes exhausted
;
and if this resistance is a

daily occurrence the healthy tone of the bowel is

lost, both because of the opposition it continually

meets, and also because the matters, allowed to

accumulate in the rectum and parts above it,

distend unduly these parts, and overstretched

structures always lose tone. Sluggish action of

the bowels is also induced by want of exercise.

Many articles of diet are constipating. Every

man ought to know for himself what substances

act thus on him
;
but an exclusively animal diet

tends to costiveness, while a vegetable diet is

the reverse. Very dry feeding is also binding.

There are also mechanical causes of constipa-

tion, such as have been noted under Obstruction

OF THE Bowels (p. 164).

Women should note that certain misplace-

ments of the womb occasion great obstacles to

the passage of the faeces, simply by pressing

against and blocking the bowel, and the con-

sequent costiveness seriously aggravates the

uterine trouble.

Symptoms.—The main symptom is evident,

but others attend it, such as indigestion, want
of appetite, headache, dulness, lowness of spirits,

and uneasiness about the region of the stomach

and bowels. A bad complexion and foul breath

are also results.

Treatment.—If what has been said about
the causes of constipation has been understood,

the treatment will, in many cases, be evident.

First of all, the habit many busy men have of

delaying going to stool till it suits their busi-

ness must be stopped. The habit of going to

the water-closet at a certain time every day
should be adopted. The best time is perhaps

after breakfast, at any rate after a considerable

meal. This may be vain at first, but, if per-

sisted in, will in the end be beneficial. If this

is not effectual it may be assisted by means
which rouse the contractions of the bowel. Of
these one very successful is the injection, by
means of an elastic ball, of a quantity of tepid.
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water and then of cold water. This, repeated

for two or three days at the same hour, will in

very many cases be sufficient. This form of

treatment may be aided in various ways by the

use of vegetables and fruits at meals, provided

they otherwise agree, and ripe fruits in the

morning, tigs, prunes, &c., the use of bran bread

instead of tine white breatl, the drinking of a

tumbler of fresh water on rising, or on going to

bed, &c. &c. Many men tind that if they do

not smoke a pipe or cigar after a meal consti-

pation results. Along with the use of such

means exercise must be regularly taken.

Should these measures fail Trousseau recom-

mends the. use of a pill of -jlth grain of bella-

donna taken daily before breakfast. Two may
be taken together at the beginning of their use,

if necessary, but they are to be discontinued as

soon as possible. In many cases where the liver

is slow a pill of ^th grain of the resin of podo-

])hylliu and -^th grain of extract of nux vomica

is effectual when taken before breakfast. Brisk

purgatives should be avoided as long as possible.

If necessary, however, the best purgative is

castor-oil, which may now be obtained in gela-

tine capsules for those who could not otherwise

take it. Sometimes purgativ^e medicines fail to

give relief because hardened fieces have been

allowed to accumulate in the rectum. The pro-

j)er treatment for this is the injection of a strong

stream of soapy water by means of an enema (see

Medical and Surgical Appliances) till the

hardened mass becomes softened and loosened.

Finally, a dnig has lately been introduced for

obstinate constipation, the Cascara sagrada, the

bark of Rhammis Purshiana from the North

Pacific coast. It may be taken as extract, 2 to

8 grains in pill, or as fluid extract, of which the

dose is 10 to 60 drops. It has a very disagree-

able taste, and a cordial has now been made to

disguise the taste, of which 15 drops to one tea-

spoonful is a dose. The quantity that is found

necessary in each case should be taken and gra-

dually reduced till it can be stopped altogether.

In women during pregnancy constipation is

often very troublesome; for this nothing is

better than a wine-glassful of Ilunyadi Janos

mineral water every morning before rising.

Diarrhoea is derived from a Greek word

diarreo, meaning to flow through, and is applied

to the condition in which the stools are frequent

and watery.

Its causes are various. Some food that has

been taken may not agree, may irritate the mu-

cous lining of the stomach and bowels, and

cause an excessive secretion of the intestinal

juices, or may stimulate the bowels to too ener-

getic contraction. The presence of worms will

act as an irritant. Similar results may be brought

about by the catarrhal condition ah’eady de-

scribed (p. 154) as producing the cojiious dis-

charge from the nostrils, throat, &c. Thus the

condition so well-known as “cold in the head”

may have its likeness in a catarrh of the bowels.

Emotionsof various kindsmay producediarrhoea,

the diarrhoea a timore” looseness from fear,

for example. In many women of a hysterical

tendency the least excitement will provoke the

flux. A kind of nervous diarrhoea is common
in women about the time of the “change of life,”

and is accompanied by flushings and sweatings.

It should not be forgotten also that an irrita-

tion applied only to the anus or lower part of

the rectum may determine a flux from the large

intestine above and even from the small intes-

tine. This is undoubtedly because of the ner-

vous communications distributing, so to speak,

over the whole bowel, the effect of an irritation

experienced at one part of it. This explains

how piles produce griping and diarrlioea. Fur-

tlfer, it is necessary to remember that articles

of food, ordinarily quite easily digested, will

produce indigestion, griping, and looseness of

bowels in some. Thus Trousseau says: “I knew
a man who suffered from diarrhoea for years,

notwithstanding the trial of every sort of treat-

ment, and whose general health was seriously

impaired by the affection. The symptoms dis-

appeared as if by enchantment iqion the patient,

of his own accord, discontinuing tea for break-

fast, which for twelve years he had been in the

habit of taking. I attended the family of a ship-

builder at Havre whose children were unable

to tolerate milk for the first seven years of life.

A few mouthfuls of any kind of milk at once

caused diarrhoea and vomiting.” It must also

be noted that diarrhoea is a common synqitom

in various diseases, in chronic inflammation of

the bowel, in diseases of the liver and spleen,

in typhoid fever, in tubercular disease of the

bowel. (See Consumption of the Bowels, &c.)

Symptoms.—Besides jnirging, sickness and

vomiting occur, and there are loss of ajipetite,

furred tongue, and thirst. In most cases also

griping is a feature, flatulence, and belching.

Where the pain is severe, the person may be

much prostrated
;
his skin may be cold and pulse

feeble. In what is called summer diarrhoea, or

English cholera, the attack is often occasioned

by errors in diet, by eating tainted meat, unripe

fruits, herring.s, &c., and begins suddenly with
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vomiting, which is frequent, and speedily ac-

companied by purging. Pain across the belly is

severe. The irritating nature of the discharge

causes a constant feeling of need to go to stool,

which the patient would fain not do because of

the painful straining that ensues. What passes

is very watery, and contains often bile-colouring

matter. The vomit is geneially, after a little,

also coloured with bile, because the retching

has forced bile into the stomach from the small

intestine. The patient speedily becomes seri-

ously weak, cold, and complains of cramps in

the limbs, and the features are pinched and

sunken. A similar form attacks children, and

is called infantile diarrhoea. It is spoken of

under Diseases of Childrex. Lientery is the

term ajiplied when the stools that are passed

consist largely of undigested food. It indicates

excessive action of the intestinal wall, and that

the food has been hurried through the bowels.

This shows how the character of the motions

may afford valuable indications of the nature

of the attack. Thus if the eaidy motions are

covered with mucus, as with a coat of gluey-

looking material, this indicates excessive secre-

tion and intestinal irritation.

The treatment of diarrhoea should not pro-

ceed on any rule of thumb, but the person

should try to make out whether the probable

cause is connected toitk the diet or catarrh (cold),

or the 'presence of an irritant, or excessive action

of the intestinal coat, or nervous, and treat ac-

cordingly.

In the case connected with diet, altering the

food, and exercising watchfulness in the matter

of eating and drinking, is probably all that will

toe necessary.

If the attack be dependent on a chill, let the

oatient rest, and feed on light soups for a day

or two, and it will probably readily disappear.

If medicine be necessary, a saline purgative

should first be taken early in the morning, a

dose of seidlitz-powder or rochelle-salts. If,

after the action of the salts, the diarrhoea does

not abate, then let the subnitrate of bismuth

be taken in combination with prepared chalk,

20 grains of each, several times a day. If these

fail, 5 grains of the compound ipecacuan powder
should be added to the dose.

If irritation of the intestinal canal is sus-

pected to exist purgative medicine should inva-

riably be given first, ^ ounce of epsom or glau-

ber salts, or a dose of castor-oil. After the irri-

tant may be supposed to be expelled, the bis-

muth and compound powder of ipecacuan should

be used.

For nervous diarrhoea, and the type called

lientery, some preparation of opium is proper.

It must be given in small doses, droj) doses, 1 to

5 drop doses of laudanum taken before food (hut

only to adults). In the nervous form, 10 to 15

drops of ether may be added to the laudanum.

For summer diarrhoea, which comes on usually

with great rapidity and severity, the treatment

consists in keeiiing the person quite quiet in

bed, and in the administration of such soothing

drinks as may be expected to some extent to

calm the irritated mucous membrane. Chicken-

broth seems to answer this purpose well, also

iced water, rice-water, barley-water, flour and

water. To the same end hot applications, a

mustard i)Oultice, a hot flannel sprinkled with

tur])entine, &c., may be laid over the belly.

Ipecacuan powder, and in large doses, 20 grains

repeated every two or three hours, is strongly

recommended. Stimulants are also required

—

the ether-and-ammonia stimulant being most

useful. (See Prescriptions—Stimulants.) One

is sti'ongly tempted to use opium. If emjiloyed

it must be with great care. The best way would

be to add 5 drops of laudanum to each dose of

the ether mixture, and to watch how it acted.

It could be repeated every two hours if the pa-

tient bore it well, and the dose of laudanum

even slightly increased if experience showed it

pi’oper in the individual case, or the chalk, cate-

chu, and opium mixture may be given carefully.

(SeePRESCRiPTioNS—DiarrhO':aMixt.,p.105().)

The difficulties attending the treatment of

summer diarrhoea are, however, so great, and

the disease is so rajiidly exhausting, that no

delay should be permitted in the summoning of

a qualified physician. In all cases of chronic

diarrhoea also the difficulties of obtaining a

remedy are so great that medical advice should

be sought so that the details of the particular

case may be duly examined into.

It must be noted that nothing is here said

about summer diarrhoea of infants, which is

treated of under Diseases of Children. It is

also necessary to note here that nothing is more

dangerous than the administration of laudanum

or oj)ium in any form to children. A single

drop of laudanum will often throw a child into

a stupor for forty-eight hours.

Dysentery and Cholera.

Dysentery {Bloody Flux) is an inflamma-

tion of the large bowel, and specially its lower

end. The mucous lining of the bowel becomes

intensely congested and, if amendment do not



186 DYSENTERY. [Sect. VI B.

occur, ulceration ensues. Patches of the mucous
membrane die and become detached, leavimr

ulcers. Thus a great extent of the lai'ge intes-

tine may become stripped of its mucous mem-
brane and ulcerated. Should recovery take

place and this heal, it is at the risk of narrow-
ing and seriously contracting the tube.

Dysentery is not common in Great Britain.

It is most common in tropical countries, and
specially where the land is low and swampy.
It is the plague of armies in the held. It has

been supposed to be due to wet and cold suc-

ceeding great heat. No doubt bad food, bad

air, and specially bad drinking-water are power-

ful causes in determining its occurrence. It is

not infectious, that is to say one may nurse

dysenteric patients without running the slightest

risk of “catching” the disease from them. It is

not certain whether it is contagious, whether,

that is, any of the discharges of patients getting

into a water supply, for example, would be likely

to give rise to the disease in those who drank

of the water. It occurs in districts where ague

is common, but does not seem to dej)end on the

poison of malaria, since it is common where

there is no risk of malaria.

Its symptoms are as follows: a patient who
for a short time previously may have felt “ out

of sorts,” or have been feverish, with hot dry

skin and clamminess of mouth, is suddenly

seized with diarrhoea and passes a large loose

stool. Soon after he has a great desire to go to

stool again, and becomes tormented with the

feeling of something requiring to be dislodged.

He sits straining at stool, discharging only small

quantities of mucus—glairy transparent mate-

rial. The painful straining (tenesmus) and

burning pain about the anus are charactei’istic.

The discharge is frequently mixed with blood,

and contains no faecal matter, properly so-called,

except a small quantity which occasionally comes

away in little hard lump.s. This distinguishes

diaiThoea from dysentery, since in the former

the discharge is mainly of faecal matter, though

liquid. There is, therefore, in dysentery really

retention of the faeces. There are also torment-

ing pains of the bowels (tormina). After eight

days or more the stools become very offensive,

cease to be mucous, and have the appearance of

flesh washings with shreds floating in them, like

fragments of overstewed meat. The patient in

severe cases is highly fevered, flushed, with foul

toneme, headache, and thirst. He suffers from

flatulence, and has pain in making water, which is

scanty and high coloured. Extreme prostration

with faintness, weak pulse, hiccough and vomit-

ing, and a feeling of sinking at the heart indicate

a fatal termination to the disease. Cases that

recover begin to mend about the sixth or tenth

day, the straining being diminished as well as

the frequence of the stools. The acute disease

may pass away, leaving a chronic affection, the

patient suttering constantly from colicky pains

and loose stools, with tenderness of the belly, till,

months or years after, he may succumb to dis-

ease of the liver induced by it.
'

Treatment.—There has been much contro-

versy as to the appropriate treatment for dysen-

tery, calomel, opium, ipecacuan, and various

other remedies having their advocates. Trous-

seau, the distinguished physician of Paris, who
bases his metliod upon observations of several

e[)idemics of the disease, describes his treatment

as follows: “At the beginning of the attack I

prescribe ipecacuan in emetic doses—4G grains

are divided into four powders, one of which is

taken every ten minutes till vomiting is induced.

Next day, and often even on the evening of the

same day in which the ipecacuan has been thus

administered, I give one of the neutral salts

(sulphate of soda, sulphate of magnesia, that is,

epsom-salts, or rochelle-salts) in a dose of from

^ ounce to f ounce, which ought to be repeated

during the following twenty -four horn’s. I

go on giving the saline medicine till there is

an evident change in the nature of the stools,

or in other words till they cease to contain

glairy bloody matter and become of the nature

of diarrhoea stools.” lie also during the same

time injects into the bowels by means of a

syringe, a solution of 15 grains sulphate of zinc

in 7 ounces of water, keeping the solution in the

bowels as long as possible. He strongly objects

to the impro})er use of opium, employing it only

for checking pains and vomiting, and then giving

only drop doses of laudanum every hour till the

pain or vomiting is relieved. For diet the pa-

tient gets bai’ley-water, rice-water, or toast and

water, and thin broths. The liquid extract of

the Indian Bael fruit has beeii much recom-

mended, in doses of one to four tea-spoonfuls.

In chronic cases the patient should wear flannel

round the belly, should use simple diet, milk,

eggs, &c., no vegetables, and take iron and

quinine tonic. An injection of tincture of witch

hazel {llamamelis virginica) may be tried, a

tea-spoonful of tincture in 3 ounces of water to

be injected and retained.

Cholera {Epidemic Cholera^ Asiatic or Malig-

nant Cholera) is properly an acute contagious d is-

ease, a general disease perhaps, and not simply
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a disease of the bowels. It might properly have

been classed under other acute infectious and

contagious diseases, but it will be convenient to

consider it alongside of diarrhoea and dysentery,

with which it h;is so many things in common.

Cholera first appeared in Great Britain in the

autumn of 1831, beginning at Sunderland, In

the following year it reached America, attacking

Quebec. The disease had travelled all the way

from the Delta of the Ganges, where it broke

out in 1817, and from which it s])read all over

Asia and entered Europe through Persia in 1829,

reaching Russia arid Poland in the spring of

1831, and England a few months later. It thus

took fourteen years to travel from India to

England, but its progress though slow was sure.

It came by no unknown and deserted pathways,

but by the highways, and along the paths of

human intercourse. In fact there is no doubt

it did not travel alone
;

it was brought, carried

from place to place by caravans, by ships, by

bands of pilgrims. In 1848-49 it again appeared

in Britain, again in 1853-54, and in 1865-66,

carried to the country in each case by persons,

passengers or sailors, who had come from some

infected region in the East. For, though the

outbreak of 1817 in India was the first of con-

sequence to Europeans, the disease appears to

have been common in India centuries before

that.

It is a very fatal disease, causing the death

of about 50 per cent of those whom it attacks.

It kills with great rapidity, sometimes in two

or three hours, in many cases within twenty-

four. It spreads with frightful rapidity. In

1853-54 it had in England 70,000 victims.

For such reasons as these the mention of

cholera provokes a panic; yet in the eyes of

reasonable men it should not. For cholera can

be grappled with perfectly successfully, but only

in a certain way. Its immediate cause is yet

obscure. The epidemic in Egypt of 1883,

which reached France in the summer of 1884,

led to careful investigations beinor made in

Egypt, India, and France by distinguished

English, German, and French experts. Dr.

Koch of Berlin, one of the most able of the

investigators, believes he has succeeded in find-

ing its special cause in wdiat is called a haeillus,

which he has found in the intestines and in the

discharges of all cholera patients. Bacillus is

derived from a Latin word hacillum, meaninsr a
little stick, and is a very minute rod-shaped

body, discoverable only with the aid of vei’y

highly- magnifying microscopes. There are

various forms of these rod-shaped bodies, one

supposed to be the cause of splenic fever, an-

other of intermittent fever. Another was dis-

covered by Dr. Koch in the spit of consumi)tive

patients, and is suppo.sed to have something to

do with causing consumption; and now the

same scientist believes cholera to be produced

by another form, which he describes as like a

comma (>). These bacilli are considered as

likely to be the germs of disease, the minute

seeds, which, when introduced into the body,

if they find it suitable, begin to multiply with

extraordinary rapidity in the blood and other

fluids, and occasion the symptoms of the disease.

Just as one must plant oat seeds to grow oats,

and wheat seeds to grow wheat, and potato seed

to cultivate potatoes, so it is held must the germ

of a disease, the special bacillus of the disease,

be sown in the body and take root there and

flourish before the person can suffer from the

disease.

Now there are two things of great conse-

quence to note here in connection wdtli such

a view. The first is, you cannot have cholera

unless cholera seed has been sown; and the

second is, that cholera seed may be sown, but

the soil may not be favourable for its growth,

and it may not develop. In other words a

pei’son cannot have cholera unless he has some-

how or other been infected by cholera poison

obtained from a previous case of cholera; and

a person may be exposed to the cholera poison,

but may not suffer from the disease because he

is not suitable for its development, because he

is not a fit subject for it. Let us see what these

things mean. Suppose a person to be plagued

with weeds in his garden, and to be anxious to

get rid of them. He would watch for theirspring-

ing up, and would remove them as soon as they

appeared. He would never let them come to

seed and let the seed be scattered, for he would

know that that ensured a bigger crop very

speedily. If perchance one escaped his eye,

and he noticed it only when it was in seed, be

would not be content with pulling it up and

throwing it down where the wind might scatter

its seed. He would take care to destroy the

seed entirely by burning or in some such w’ay.

Now cholera is produced by some poison, which

to all intents and purposes is the seed of the

disease; it may be that Koch’s bacillus is the

actual seed, it may not be so. At any rate

cholera is produced in a person by a poison

which has obtained entrance to his body in

food, drink, and so on, and it multiplies in his

body. Equally certainly is the poison contained

in the discharges which come from the patient.
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ou to the laud in the neighbourhood of a well,

and that some of it enters the well, the cholera

poison multiplies fast in water, and the well soon

swarms with the seeds of the disease, which
nevertheless the unaided eye cannot see nor tlie

ta.ste suspect. Everyone who drinks of that

well is liable to be seized with the diseiise, be-

cause the germs are present in the water. Thus
it is that cholera spreads. It has been clearly

shown that filth, uncleanliness of evei'y descrip-

tion, is most favourable to it. Specially liave

those towns been ravaged with it whose drink-

ing-water was impure. Therefore a town, which

derives its water suj')])ly from a river into which

it also discharges its .sewage, occupies a very

dangerous position, unless the supply be taken

from very high up the river, out of all possibility

of being reached by the sewage. This was well

shown in the London epidemic of 1854, where

the people, supplied by one water company with

water taken from the river too near the city,

were attacked by the disease far more fiercely

than people, supplied by another company with

water taken vei’y much further up the river,

although the peoj)le lived in the same district

and even the same streets.

That the discharges of patients suffering from

cholera contain the cholera poison has been

shown by experiments on mice fed with some

of the dischai-ge. The mice were rapidly killed

by an affection resembling human cholera. The

experiments, however, showed this remarkable

fact, that the discharges from the cholera patient

that had stood twenty-four hours were far less

poisonous than those that had stood two days.

The discharges that had stood tln-ee days were

extremely poisonous, every mouse fed with any

dying. On the fourth day their fatal character

was diminished, and later than five days after

being passed the discharges had lost all poisonous

rpialities, so that of mice fed on them after the

fifth day none died. If, therefore, steps were

taken to destroy all discharges from cholei'a

))atients immediately after they were passed,

all risk of cholera being communicated to others

would be removed. Cholera, it thus appears,

can be stamped upon, if those suffering from

the disease are kept scrupulously clean, and if

the utmost care is taken that nothing, that can

contain any germs of the disease, is permitted

to pass from his I’oom without being immediately

submitted to the action of some agent that will

])revent them developing their poisonous pro-

perties. How that may be done is considered

later on in what is said under treatment.

Now about the second point, the necessity of

the cholera seed finding suitable soil. Just as

certain kinds of soil cannot support certain

plants, so certain people seem able to resist

disease. Everybody has a certain power of

resisting disease. There is no better preven-

tive of disease than the possession of vigorous

health, and due care of it when ])ossessed. A
man may, however, diminish his resisting power
and lay himself open to attack from any side.

Tliere are, therefore, certain things that help

cholera, that tend to make a person more suitable

for its development within him. These are

personal uncleanliness, the use of bad, unwhole-

some, or insufficient food, or anything which

weakens the system, and, above all, intemperance.

It seems certain that cholera has specially easy

j

prey among those who are addicted to the con-

I

stant and improper u.se of alcoholic drinks. It

was observed that in the epidemic in Wa^’saw,
“ 90 per cent of the deaths occurred amongst those

who used alcohol freely.” Further, alcohol is

believed to be “ one of the most dangerous agents

that can be used for the cure of the disease” It

is well that this should be prominently stated

in view of the fact that some, knowing nothing

j

of the disease, have advocated that as soon as a
I person suspects he is about to be attacked by

cholera, he should drink alcohol till a condition

of complete intoxication is produced.

Symptoms.—Sometimes the patient is sud-

denly stricken down and dies collapsed within

a few hours without diarrhoea or vomiting.

Frequently the person may feel unwell for a

few hours, or a day or two, and low-spiriteil,

suffering from diarrhoea. When the attack

begins, the patient suddenly requires to go to

stool and passes a large loose motion, just like

that of diarrhoea. Thei’eafter there issues from

him an almost continuous stream of a thin

whitish liquid with flaky particles in it. It

has no smell of faeces, and is the characteristic

discharge of cholei’a, being called from its ap-

pearance the “rice stool of cholera.” An enor-

mous quantity of this liquid is passed. A little

later vomiting comes on, at first of the contents

of the stomach, with perhaps bile, but soon of

the same rice-water liquid that pours from the

bowel. Severe muscular cramps in the thighs,

calves of the legs, and belly come on shortly.

Following the first stage of diarrhoea and vomi-

ting is the second, the algide stage (from Latin

algeo, to be very cold), or collapse stage. The

“term collapse expres.ses a general condition,

made up in the most exquisite cases of the

following particulars:—A remarkable change
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took jjluce iu the circulation, and a striking

alteration in the appearance of the patient.

The pulse became frequent, very small aiul

feeble, and at last, even for hours sometimes,

extinct at the wrists. The surface grew cold,

and in most, or in many instances, blue as well

as cold. The lips were purple; the tongue was

of the colour of lead, and sensibly and unpleas-

antly cold to the touch, like a frog’s belly; and

the breath could be felt to be cold. With this

coldness and blueness there was a manifest

shrinking and diminution of the bulk of the

body. The eyes appeared sunk deep in their

sockets, the cheeks fallen; in short, the counten-

ance became as withered and ghastly as that of

a corpse. The voice became husky and faint.”

Thei’e is suppression of urine, and the diarrhoea

and vomiting also disap])ear at this stage. The

intellect is unaffected and the patient wakeful.

Death may occur in from two to fourteen hours,

and usually within twenty-four. If death do

not ensue, the third stage—the stage of reaction

—sets in. The patient shows some signs of

improvement in everything, colour, pulse, tem-

perature, breathing, &c., till the former symp-

toms give place to those of fever, hot skin,

quick j)ulse, flushed face, and perhaps delirium.

This condition may last several days, and then

the ]xatient may begin to recover, or the fever

may end in death by exhaustion, or from affec-

tions of lungs, brain, kidneys, &c. The case

may, however, present varying degrees of

severity, recovei’y beginning after the first stage

without previous collapse, or after the second

without any fever of reaction.

Treatment.—It is impossible to state any

treatment for cholera, so many methods have

been tried, and all of so little avail. Diarrhoea

should never be neglected-—not in any case, but

still less during cholera times, or when chances

of cholera are present; it may be merely the fore-

runner of the more serious disease. The patient,

of course, must be ke|)t quiet in bed, and may
be allowed to suck ice or to sip iced water.

At the outset lead and opium should be given.

They are best given in pill, containing 1 grain of

powdered opium and 6 grains of acetate of lead.

It is in the diarrhoea stage the pill is adminis-

tered, but not later. The frequency with which

it is given depends on the patient. In the col-

lapse stage the patient is to be kept warm by hot

bottles, flannels, and rubbing. In this stage

the person is often recovered from apparent

death by the injection into the I'ectum of warm
water (of temperature 100° Fahrenheit), con-

taining various salts in solution. The mixture

of salts is made by taking 10 ounces common

salt, 1 ounce chloride of potassium, i ounce of

phosphate of soda, and 3 ounces carbonate of

soda. Half an ounce of this, dissolved in 10

ounces of the warm water, may be injected every

three or four hours. Injections into the veins

of a solution of similar salts, but very much

weaker, has had marvellous effects iu restoring

the person for the time. Light broths, corn-

flour, &c., form the kind of diet required. Those

in attendance on the patient must take pains

to keep him clean from contamination by dis-

charges, and must use measures to destroy the

chance of his discharges spreading the disease.

(See Precautions during times of Cholera.)

Precautions during times of Cholera.— If

cholera be threatened, everyone should see to it

that preparation is made to meet the enemy.

This will be effected by maintaining the strictest

cleanliness in every direction. Let houses be

kept thoroughly clean, so that they hai’bour no

dirt; let drains be looked to, that any blocked

may be cleared. Drains should be regularly

flushed with clean water, and disinfecting

material (chloride of lime, &c.) poured into them

regularly, say once a week. The streets, lanes,

&c., of city and village must also be kept pure,

and dust and dung heaps cleaned out, and also

regularly disinfected. Care must be exercised

in the use of drinking-water, wells being avoided

w'here any chance of pollution exists. Where the

w'ater supjily is suspected, none should be used

without being well boiled or filtered through a

charcoal filter. The charcoal must be renewed

occasionally or purified by strong heat. If

water is boiled, the unpleasant taste may be

removed by shaking it up with air in a clean

vessel. Tainted meat, vegetables not pei fectly

fresh, over-ripe fruit, must all be carefully

avoided. Milk must be carefully watched and

kept in a cool place away from dust.

If cholera be in a house, the person must be

removed to one room, and one person made re-

sponsible for attendance on him. All useless

furniture and hangings should be removed.

The room should be well ventilated, though

kept free of draughts. It should also be cool.

Every cloth used by him and every article of

clothing should, before removal from the room,

be immersed in some disinfecting solution, a

solution of carbolic acid (1 ounce of acid to 20

of water), or a solution of chloride of lime.

[The chloride-of-lime solution is made by putting

^ pound of the chloride into a wooden pail,

stirring it, and then letting it settle. A quantity

of the clear fluid is drawn off and diluted to the
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strength required. If it is too strong it will

destroy clothes put into it.] The vessels into

which vomit or other discharges are received

should all contain a disinfecting material. A
mixture is made by atlding 1 ounce of sulphate

of iron and j ounce carbolic acid to 20 ounces of

water. A wine-glassful of this should be kej)!

in the vessels. After receiving the discharge,

they should at once be emptied into the water-

closet, the })ipe should be well flushed, and a

quantity of the mixture kept in the basin. The
vessels, after being emptied, should be immersed
in strong solution of the chloride of lime. The
])atient’s body should be kept clean by frequent

bathing with acid water ounce sulphuric acid

to 20 ounces of water), or with water coloured

a deep pink with Condy^s fluid. The attendant’s

hands should be frequently washed in Condy’s

fluid or carbolic acid solution (1 ounce of acid

to 40 of water). On the termination of the case,

articles of clothing worn by the patient, tlie

mattress on which he has lain, &c., should be de-

stroyed by fire.

DISEASES OF THE ABDOMINAL CAVITY
AND WALLS.

PGPitonitis —There has been mentioned on

p. 130 the delicate membrane which lines the wall

of the belly within, and clothes the intestines.

It is called the peritoneum, and it is subject to

inflammation, which is called pei'itonitis.

It is caused by injury. A severe blow on the

belly is liable to produce it, and it is often set

up by a wound piercing the belly. Cold seems

also to produce it. Often it is the result of

ulcerations of the stomach and bowels (seep. 159),

which eat their way through the intestinal

walls, and permit the e.scape of material into

the cavity of the belly, which irritates the mem-
brane and excites the inflammation. It results

often from various disea.ses of liver, kidneys,

&c. A grave form occurs in women after child-

birth, due, apparently, to the absorption of

poisonous discharges from the womb. [Refer

to Diseases of Women—Puerperal Fever.]

Matter may form in the course of the disease,

and an abscess be formed within the belly.

The symptoms are chiefly pain and fever.

The pain is severe, cutting, or burning, and at

first usually limited to one place, but it extends.

It is increased by pressure, and is thus dis-

tinguished from the pain of colic. So severe is

the pain that the patient lies on his back, the

muscles of his belly on guard to prevent any-

thing coming in contact with it, his knees

drawn up to relax the parts. Even the weight
of the bed-clothes can hardly be borne. The
fever is considerable, pulse frequent and sharp,

skin hot and dry, tongue coated, and there is

usually costiveness. If the urine cannot be
passed, it indicates the inflammation is low
down. The disease is often fatal

;
and the case

is very serious if the belly becomes swollen up,

if the extremities become cold, the face pale,

pinched, and anxious, and the' pulse thi'eady

and weak. If the inflammation is the I’esult of

perforation of the bowel, the pain is sudden
and severe, there are cold sweats, faintness, and
vomiting, followed by the signs 'of fever and
inflammation, if death do not speedily result.

In milder cases there is fevei', pain in the

belly at one place, increased on pressure, cos-

tiveness, furred tongue, &c.

The disease should not be prolonged beyond
a week unless it becomes chronic. In chronic

cases the symptoms are vague, and include pain

in the belly, not very marked and often colicky,

tenderness of belly and swelling, w^eakness and

paleness. The swelling is often due to accumu-

lations of fluid—the result of the chronic in-

flammation.

Treatment.—The patient should be kept

perfectly quiet in bed, and hot cloths should be

kej)t constantly applied to the painful region of

the belly. The pain must be kept down by

opium, of which (to an adult) 1 grain may be

given at a time, or 30 drops of laudanum may
be given instead. It is to be repeated as seems

desirable, the purpose being to keep the pain

down, but not to throw the patient into stupor.

Vomiting gives rise to great pain, and must be

avoided by giving the patient small pieces of

ice to suck, and by warm apj)lications over the

stomach. Fluid food is to be given—beef-tea,

thin soup, milk, &c. The question of relieving

the bowels is often a difficult one, because it

would greatly increase the risk of perforation,

if such were present. It is a question for a

medical man to decide, and in any case a warm-
water injection is safest. Often the urine must

be drawn oflP by a catheter. (See Medical and
Surgical Appliances.) If the patient become

weak and collapsed, stimuLants are needed.

An abscess that has formed may open into

the bowels, and the matter may come aw^ay

with the faeces. It would be much more desir-

able that a doctor should discover the presence

of the abscess and draw off the matter.

For chronic cases nourishing diet is required,

sea-air, friction of the belly with cod-liver oil,

iodine liniment, &c.
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Dropsy of the Belly {Ascites) is an affection

that may occur as a complication in various

diseases. It may be due, as we have seen, to

the accumulation of fluid poured out from tlie

blood-vessels as a result of chronic inflamma-

tion (peritonitis). In many cases it is the

direct result of too full blood-vessels of the

abdomen. Anytliing which impedes the due

return of blood from the veins of the abdominal

organs through the liver to the heart is apt to

produce it, because the veins and small vessels

being gorged with blood, watery portions of the

blood filter through the delicate walls of the

vessels to relieve the pressure, and thus the

fluid accumulates. Its amount will thus depend,

among other things, on the fulness of the

vessels and the length of time the obstacle to

the free circulation has occurred, and may vary

from a few pints to some gallons. Now this

obstacle may exist in the liver, may be due to

simple congestion of the liA^er, but more com-

monly to that thickening of the liver called

cirrhosis (see p. 196), which is a frequent result

of constant drinking. Of course it might be

caused by some tumour pressing on the great

veins, and thus blocking the return of blood.

Disease of the heart or of the lungs, by imped-

ing the due circidation of the blood, may occa-

sion it, because the blood is penned up in the

veins, not being able to get along quickly

enough.

Symptoms.—The belly is large, swollen, and
bulging out at the sides, the blue veins showing

on the surface. The question whether the

swelling is caused by fluid is settled by “percus-

sion.” Percussion is practised by laying a finger

of one hand flat on the belly and tapping it

sharply with the point of a finger of the other

hand. If this be done over the healthy belly

a clear sound is heard, like that given out by
tapping a hollow vessel filled with air. Now,
if the patient lies on his back, the fluid will

seek the lowest level, and on ta[>ping on the

middle of the belly, which is uppermost, the

clear sound will be given out, but on tapping low
down at the sides the sound will be dull, like

that produced by tapping a solid block of wood.
In this way, by tapping all over the belly the

extent of the accumulation of fluid -is deter-

mined. A solid tumour, however, would give
forth as dull a sound as a collection of fluid.

The determination of the presence of fluid is

made by laying the one hand on one side of the
belly and giving a sudden tap with the fingers

on the other side. If there is fluid present, a
wave is sent through it, and a thrill is com-

municated to the hand resting on the belly. In

women there is a dropsy of the ovaries (see

Diseases of Women), which requires skill to

distinguish from dropsy of the cavity of the

belly. The legs and genital organs tend to

become dropsical from the pressure of the fluid

in the belly on the veins there. Breathlessness

is occasioned from the mere mechanical diffi-

culty oflered by the swelling, and the breath-

lessness is woi’se on lying down. Severe diar-

rhoea sometimes occurs.

The treatment depends on the cause of the

dropsy. It consists usually in the administra-

tion of medicines to cause sweating, a copious

flow of urine, or a copious watery discharge

from the bowels. On the whole, the two former

are not riskjq like the latter, for the admin-

istration of strong purgatives may seriously

weaken the patient w’hen he needs strengthen-

ing. There can be no harm in administering

spirit of nitrous ether or squill to encourage

the flow of urine. Quinine and iron tonics often

help b}^ strengthening the patient. The disease,

however, should be left to the treatment of a

physician. Tapping, that is, passing a fine tube

through the walls of the belly to permit the

fluid to escape, is practised when the swelling

is great.

Other forms of dropsy are considered under

the heading of General Diseases.

Tumours of the belly may be of a great

variety of kinds. They may be connected with

the liver, Avith the kidneys, with the spleen,

with the glands of the bowel, and with the

bladder: they may be formed by accumulations

of matter after peritonitis; in women they

may be connected with the womb or ovaries.

It is useless to say anything of them here.

They otler great tlifficulties often to skilled men
in endeavouring to discover their nature, and

the proper treatment for them.

Rupture {Hernia) is that condition in which

there is a jirojection of pai’t of the bowel or

mesentery (p. 131) through someunusual opening

in the wall of the belly, the projection ajjpearing

as a tumour or swelling on the outside. In males

the tumour usually appears in the groin, and

may pass down into the testicle. It is common
here, because about the centre of the groin the

spermatic cord passes out of the belly and down
a canal to the testicle. Usually the rupture

forces its way along this canal under cover of

the skin, fat, and tendinous layers. In women
it may occur in a similar region, or towards the

centre of the upper part of the thigh. In
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this position the rupture passes down a canal

by which blood-vessels pass to the thigh. The
former is called inguinal hernia, the latter

femoral or crural. Hernia may occur in chil-

di’en at the navel (umbilicus), and is called um-
bilical. It occurs here before the opening is ju'o-

perly closed up which existed for the connection

between mother and child by means of the cord.

It is at the parts naturally weaker than

others that rupture tends to take jjlace, and it

is usually owing to extra pressure exerted on

these weaker places that they yield and permit

the rupture to occur. Thus sudden straining

by lifting a w’eight, rowing, &c., or tlie great

pressure exerted on the walls of the belly by

frequent cough, as in bronchitis or hooping-

cough, &c., produces it. The I'upture is called

reducible if it can be returned the way it came

into the cavity of the belly, and irreducible if it

cannot be returned. Another form is called

strangulated, where constriction occurs.

Symptoms.—There is the presence of a soft

swelling. 'When the patient stands it increases

in size, and when he coughs, the hand surround-

ing it feels an impulse. If the swelling be

formed by the bowel, wind may be felt passing

thi’ough it. When the person lies dowm, gentle

])i’essure upwards in the direction of tlie groin,

along with a sort of kneading motion, dimin-

ishes its size, if it is reducible, and it passes up

into the belly, gradually at fii’st, but at last

with a bolt and gurgling noise. If it is irre-

ducible, for instance by adhesion having taken

place between tlie bowel and the canal, it can-

not be returned, but wind and faeces still pass

along the channel. A strangulated hernia is a

much more serious affair. Here the channel of

the bowel is blocked, either because it has got

twisted or caught at the neck because of the

small opening through which it has passed, oi- for

some other reason. Not only are the contents

of the bowel jnevented passing along, but the

circulation of the blood in the walls may be

seriously hindered. The strangled bowel will,
,

therefore, become congested and inflamed. The
[

symjitorns are thus those of stoppage of the

bowels and of inflammation. Besides pain,

vomiting soon occurs, first of the contents of the

stomach and of bile, then of matter like that of

stools—stercoraceous vomiting, it is called. This
I

kind of vomit should at once show the natui’e of

the mischief, and should lead to the promptest

action. The tumour becomes swollen and pain-

ful, the patient becomes very anxious, and, if

not relieved, quickly begins to fail, the pulse

grows small and wiry, the skin cold, and features
i

pinched, and death speedily occurs, perhaps

within a few hours after the strangulation.

Treatment.—The protrusion must be re-

turned, if possible, into the belly and kept

there. In the case of a reducible hernia this is

often easy. The patient lies on his back, with

his hips supported and his knees bent, to relax

the belly. The tumour is taken in one hand

and gently conqjressed and urged upwards in

the line of the groin, a kneading movement

being practised till it returns into the belly; a

pad is then to be fitted over the place to ])revent

its return. Bads are made for the purpose,

called trusses. They are pads kept in ])lace by

a strong sj)iing band that passes round the

body. A truss should be of the proper size,

and cai’efully fitted over the place out of which

the rupture comes. They should be occasionally

taken off, and the part sponged, dried, and

dusted to prevent fretting of the skin
;
but the

patient should be lying down when this is done,

to prevent the coming down of the tumour.

In a woman a rupture in the upper ])art of

the thigh must be gently pressed, not upwards,

but slightly downwards and backwards, because,

after escaping from the canal through which it

comes, it bends upwards towards the belly.

Strangulated hernia requires immediate relief,

and a surgeon should at once be summoned.

Till he arrrives the patient should lie on the

back, with the hips high and the shoulders low,

to take off pressure, the knees being bent up.

Iced cloths or an ice-bag, separated from the

skin by a fold of flannel, should be placed over

the tumour, but not kept on till the part is too

cold. The siu’geon may be al)le to relieve the

patient by the aid of cldoroform without an

operation, which, however, is often necessary,

and is rather to be welcomed by the patient in

view of the serious risks delay gives rise to.

The best way to prevent a strangulated her-

nia is never to permit a rupture to remain

down, however used one may be to it, as

strangulation may arise in an old rupture which

has given no trouble.

Again, if anyone is seized with sudden pain

and vomiting, riqdure should be examined for.

These symptoms are sometimes caused by a

rupture not quite down, and needing careful

examination for its detection.

DISEASES OF THE RECTUM AND ANUS.

Fissure of the Anus is an extremely painful

affection caused by a small crack or ulcer. The

pain on ]>assing tlie motions is intense, and lasts
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for a considerable time afterwards. The crack

or fissure may be very trifling, but is just within

the anus, where it is grasped by the circular

muscle or sphincter which keeps the bowel

closed. It is its position that makes it so pain-

ful. A careful inspection of the parts will reveal

its presence. The pain caused during and after

going to stool leads those troubled with fissure

to delay as long as possible, and thus tends to

create costiveness and similar troubles.

Treatment.—The object of treatment is to

ensure rest of the sphincter muscle for a few

days, since it is its movements that prevent the

ulcer healing. Therefore complete division of

the muscle by the knife was found the most

effectual treatment. It was found, however,

that division of the fibres of the muscle just

under the ulcer was sufficient. This has been

further simplified by simply stretching the anus

forcibly, so as to paralyse the muscle for a little

time. This is done by passing up the well-oiled

thumb of each hand into the rectum, and then,

by stretching the fingers over the buttocks and
pulling on them, the thumbs are drawn apart

and the sphincter forcibly stretched. This is

all that need be done. It is not even necessary

that the patient should be confined to bed.

Uleep of the Rectum is higher up than the

preceding. It produces uneasiness in the rectum,

and a desire to go to stool, especially on rising

in the morning. At such times what passes

may be streaked with blood or contain matter,

or the motion may be of the coffee-ground

appearance, significant of blood being mixed
with it. This ulcer, not being so low down as

the preceding, w’ill not be visible to ordinary
inspection. A surgeon would probably requii’e

to give chloroform before making a satisfactory

examination.

The treatment consists in clearing out the
bowels well witli castoz’-oil. Thereafter vai’ious

kinds of injections may be used to heal the ulcer.

ithout surgical advice oize should use onlv an
injectioiz of tepid watei’, or of thin ari’owi’oot and
watei’, oz' thizz staz’ch azzd water, employizig a pizzt

of the solution after every motion. The division
of the ulcer may be necessary before it heals.

Piles (l/cemorrkoids) are a form of varicose

veins (p. 247). They consist of folds of the lin-

ing menzbrane of the bowel which az'e swollen,

thickened, and congested, azzd cozitain enlaz’ged

vessels. If they have growzz to any extent they
are forced out by stz'ainizig at stool, and the pres-

sure thus occasioned may cause them to bleed.

They may thus form little tumouz’S of the size

of a jzea or a nut, which produce great discomfozi;

azzd j)ain. This is the foz-m called internal jpUes.

They are caused by aziythizig which produces

overfIllness of the veins of the belly. Thus
anything interfering with the return of blood

to the heart will tend to produce them, congested

liver, pressure on the large veins such as is

fz’equently exercised by the pregnant woznb, &c.

Luxurious liviizg, with lack of exez’cise, and
costiveness, pz’oduce them.

External piles or blind piles az-e little masses

at the margin of the azius, consisting chiefly of

overgrowzi skizi and connective tissue.

Symptoms.—Thez’e is pain at stool, with heat,

and throbbing, and stz’aizzing, and often with

the dischai’ge of blood. Irritability of the

bladder may be produced, and izi womezi irri-

tability of the womb with discharge. The
genez’al health may be affected, and the com-

plexion become sallow, the liver, stomach, and
bowels become dez’anged, azzd loss of flesh may
result. Sometimes, after being foz’ced down at

stool, the piles may become so swollen and en-

gorged by the pressure that the person is unable

to z’eturn them, and they remaizz down, bleeding

pez’haps azzd exquisitely painful. They are, if

not returned, liable to slough.

Treatment.^— The bowels must be moved
regulaz’ly, and the motion must be soft and easy

to save paizz and stz’aiziing. For this purpose

pez’haps nothing is better than the old sulphur

electuaz-y, made of 1 ounce of suljzhuz', 4 ounces

of cream -of-tartaz’, and 4 ounces of syrup or

tz'eacle, of which a teaspoonful, or the quantity

that is found necessazy, should be taken every

morzzing before breakfast. After each stool the

paz'ts shozzld be spoizged with cold water, and
then an ointment of galls and opium applied

—

the gall-and-opium ointznent of the chemists.

An injection of cold water into the I’ectum both
before and after stool is useful. The food
should be plain azzd uoizz'ishizzg, izo highly spiced,

vezy fat, or sweet dishes being allowed. If piles

cannot be z’eplaced after they have come down,
iced clothes should be applied till their size is

so redizced that z’eplacemezit is possible. If

they have become strangled and tend to slough,

poizltices must be employed, the pain being

relieved by opium (1 gz’aizz for a dose). The
radical cure is removal, which can easily be done
by opez’ation.

Bleeding- from the Rectum sometimes
occurs as the result of piles. The blood may
be noticed in the stools, in which case the blood

13
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i.s separate from the faeces, uot mixed with them,

itud is of a red colour.

Treatment.—If the bleeding be not excessive

in amount, a course of gentle opening medicine

should be adopted, such as the daily morning

use of a mineral water like Hunyadi Janos or

Carlsbad. Where the blood is spouting, however,

it must be stopped. This may be accomplished

by pieces of lint pushed up the rectum one after

the other. Each piece must, however, be con-

nected with the outside by a piece of string or

in some such way, so that, on removing them,

one may with certainty know that none has

been left behind. The lint may, if necessary, be

steeped in some astringent solution—glycerine

and tannic acid in solution being preferred.

AbSGGSSGS near the rectum may be caused

by various circumstances, among them by piles.

They are attended by pain, throbbing, and swell-

ing round the anus. If large, they may produce

serious disturbance of general health, fever,

sickness, &c. They are to be treated on the

same lines as any other abscess would be treated

(see Abscess), that is, with hot applications, &c.,

the abscess finally to be opened and cleaned out.

Fistula in the anus is that condition in which

a channel passes from the outside inwards along

the side of the anus, and finally opens into the

bowel at some distance from the outside. It is

thus a canal with two openings, one at its inner

end into the bowel, the other on the surface

near the anus. Fistula is a common result of

an abscess at the side of the anus. A discharge

comes from it, and faeces are apt to pa.ss through

it, hence the difficulty in the way of its healing.

.Sometimes there is an opening near the anus

from which a canal leads inwards, but terminates

without opening into the bowel. This is called

a. blind fistula. It is a remarkable fact that

•fistula is common among patients affected with

•consumption. It is a popular notion that in

«uch a case curing the fistula and stopping its

discharge will seriously harm the j>atient. This

is a gro.ss error. The curing of the fistula must

benefit the patient’s health.

The proper treatment of fistula is by a surgical

operation. The fistula is alongside of the anus,

and any tendency to heal will be thwarted by

the movements of the muscle of the anus. The

operation divides this muscle, opens up the chan-

nel,and permits it to be thoroughly cleaned. The

part is thus ke{)t at rest and is acce.ssible to pro[>er

vlressing, so that it is in a good position for

healing. Apart from this treatment, cleanliness

by frequent bathing, &c., is the only thing that

is necessary.

Falling' of thG BowgI {Prolapse, or Coming

Down of the Bowel).
—This consists of the pro-

trusion of the lower part of the bowel beyond

the anus. It is common in children (see Dis-

eases OF Children) and in old age. It is

caused by straining as a result of costiveness or

of diarrhoea, or as a result of the irritation of

worms, &c. It may be due simply to want of

tone of the bowel.

The part that comes down is of a deep pink

colour with wrinkles and folds, and is to be dis-

tinguished from piles, which are dark, swollen,

and livid.

Treatment.— The part must be returned

after being gently bathed with tepid water. The

fingers are well oiled and used to push the

bowel back. No force must be exerted, how-

ever. Usually it slips back easily. If it is

swollen and tender it will be more easily re-

turned after bathing with cold water. To pre-

vent its recurrence straining must be avoided

;

costiveness and other irregular conditions of the

bowels must, therefore, be rectified. To restore

the tone of the part cold sponging and the

administration of tonics, especially iron tonics,

are to be employed.

Itching of thG Anus {Pi'uritus) is very

troublesome, and afflicts elderly people, and

specially those of a gouty disposition, those

addicted to high living or to drink, or who

suffer from want of exercise. The region round

the anus may be all scarred and raw with

scratcliing.

Treatment.—First and chiefly let the diet

be properly rectified. Let the person be spar-

ing, and use plain food, free from alcohol, coffee,

and seasoned dishes, and let exercise be freely

taken. Saline medicines—seidlitz-powder and

such aperients— should be used frequently if

necessary. The parts should be bathed regularly

with cold water, and then with a lotion made

of corrosive sublimate 2 grains, glycerine ^ ounce,

water \ ounce. An infusion of tobacco is also

a good application. Note that in children worms

are a frequent cause of itching at the anus.

ForGign bodiGS in the rectum may consist

of substances that have come down from above,

gall-stones, fruit stones, &c., or substances like

coins, ])ins, &c., which have been swallowed by

accident or design, or of substances ])ushed up

through the anus. Sometimes hardened masses

of fmees lodge in the rectum.o

Treatm e n t .
—The substan cesm ust be removed
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through the anus, whicli must be properly

widened for that purpose. This may be done by

introducing several fingers well oiled. If tlie

hand be small and properly oiled, with care it

may be introduced altogether. No force must be

used. With time and patience widening will take

place. Sometimes a spoon has to be used for

scooping out hardened faeces. If the substances

are difficult to dislodge it is well to try the

effects of a strong current of soajjy water from

an injection syringe before resorting to such

an instrument as the spoon. The use of the

syringe for a considerable time may ultimately

loosen the impacted substances and permit their

removal. Unless it be absolutely necessary

none but a qualified surgeon should undertake

such cases.

Tumours of the rectum are often indicated

by the peculiar shape of the solid motions passed

by the person. The tumour may block the

rectum to a considerable extent. Cancer is one
form of tumour. It is happily not common.
It is needless here to discuss tumours of the
rectum, since the services of a surgeon are indis-

pensable.

Wounds and Bruisos about the anus must
be treated as they would be in any other neigh-
bourhood. (See Wounds, &c.)

DISEASES OF THE LIVER.

Congestion of the liver.—The structure of
the liver has been described at page 141, and
the way in which it is permeated with blood-
vessels has been noted. Normally the liver
contains about one fourth part of the total
amount of blood in the body. It can be under-
stood, however, that if these numerous blood-
vessels, instead of being ordinarily filled, Avere
choked with blood, the liA^er might contain an
enormous amount, and that, if it could be seen
in that condition, it Avould appear of a deep red
colour, and would feel hard and tense owing to
the amount of blood contained in it.

The liver may be congested from various
causes. Anything Avhich prevents the blood,
returning from the liver, passing on to the heart'
and from that to the lungs, Avill produce an
accumulation of blood in the liver. Thus heart-
disease and disease of the lungs act. It may,
however, result from much simpler causes
excess in eating or the use of too rich foods,
excess in drink, Avant of exercise. It is very
common in people of sedentary habits. Very
hot Aveather occasions it. Malarial disease.

ague, &c., produces it. Chronic enlargement

or hypertrophy of the liver may result from

long-continued congestion.

The symptoms are weight and fulness in the

region of the liver. Reference to Figs. 87 and

91, pp. 131 and 138, Avill shoAv the limits of tliat

region. The organ becomes enlarged and tender

on pressure. This tenderness is often well shoAvn

by giving a smart push with the fingers to the

front of the belly just beyond the end of the

breast-bone. As mentioned on page 141, the

liver should be completely covered in by the ribs

when the pei’son lies down, except at the part

beyond the breast-bone. In enlargement the

liver projects beyond cover of the ribs, and its

firm edge may often be felt by the fingei-s. Phy-
sicians are in the habit of defining its limits by
percussion, as described on p. 191. The sound
given out by tapping Avith the fingers over the

liver is dull, while other parts of the belly give

forth a clear sound. Thus the boundary of the

liver can be ascertained. In congestion there is

also some pain, especially on coughing and when
lying on the side, pains often also about the right

shoulder. Added to this are dyspeptic symp-
toms, a feeling of sickness, bad appetite, often

dull headache, and mental depression. The urine

is highly coloured, and there is costiveness.

Sometimes there is slight yelloAvness of the skin

—jaundice, seen first in the Avhite of the eye.

Treatment.—Let any discoverable cause of

the condition be I'emoA^ed if possible. Thus let

plain food take the place of rich stimulating

dishes. Let all alcoholic liquors be abstained
from, and let regular exercise be taken. Hot
applications over the liver Avill often greatly

reliev’e the sense of Aveight and the pain. As
to medicines, they should be chiefly medicines
that Avill relieve the bow^els, saline medicines
like seidlitz-poAvdeiAS, Eno’s salt, &c. Stout
people are liable to be troubled Avith this

condition of liver. They Avill find great relief

by av’oiding fatty food, sAA^eet dishes, pastries,

&c., and by taking every morning a dose—the

quantity they find most convenient—of a mineral
AA^ater like Hunyadi Janos, Carlsbad, or the

Avaters of Harrowgate or Chelteidiam. If

additional purgative is required the resin of

podophyllin is preferable. One or tAA’o pills

(1‘ in each) may be taken occasionally at

bed-time, or a breakfast pill of ^ grain of podo-
phyllin and ^ extract nux \mmica may be taken
every morning. Mineral acids, for example
dilute nitro-hydrochloric acid (20 drojis), are

valuable, and may be combined Avith the dande-
lion juice (a tea-spoonful), the dose to be taken
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twice or tlirice daily a little time after food.

In India, chloride of ammonium (sal ammoniac)
is largely used in doses of from 5 to 20 grains

several times a day, and continued for a long

period.

Inflammation of the Liver (^Hepatitis) is

frequent in hot climates, and is closely con-

nected with dysentery, in the course of which
disease it often occurs. But inflammation of

the liver may also occur from injury—a violent

blow on the I’ight side, &c. It may also result

from the presence of poisons in the blood, such

as phosphorus or the poison of syphilis, &c., or

it may be a consequence of other diseases. It

may be acute or chronic.

In inflammation of the liver there is, as in

congestion, a much greater quantity of blood

in the organ. But it is not there simply because

it is prevented flowing on quickly enough; it is

there because there is an active determination

of blood to the inflamed organ. As a result of

the inflammatory material which exudes from

the blood-vessels, matter may be formed in the

liver, and an abscess may result.

The symptoms of the acute fonn are similar

to those described under congestion. There

are pain and swelling of the organ, pains in the

right shoulder, and sometimes down the arm,

indigestion, sickness, hiccough, &c., and also

fever, which may be slight or severe according

to the degree of the inflammatory action.

Jaundice is not common, though a slight degree

may be present. The movements of breathing

increase the pain felt in the side, and this leads

to the breathing being short and shallow, and to

a short dry cough. No special symptoms indicate

the formation of an abscess, though chills and

fits of shivering (rigors), occurring in the course

of the disease, are strongly suggestive of it.

Where the abscess forms in front, a sw^elling

may be evident through the abdominal walls.

An abscess is a very serious comjflication. It

may burst into the cavity of the belly, or into

the lungs, and be spat up; or it may burst in

other <lirections.

Treatment.—The patient must be kept in

befl. The diet must be light and not stimulat-

iiiu-—milk, corn-flour, and light soups, fat being

removed, &c. Hot apj)lications are to be freely

used over the region of the liver. Nothing

special can be done for the pains in the shoulder,

since with the relief of the liver they will dis-

appear, but not till then. Saline purgatives, as

recommended for congestion, are to be em-

ployed. The additioi^ to the saline medicine of

infusion of senna (2 table-spoonfuls) wdll help

its action. During recovery, change of air,

proper food, and the use of dilute nitro-rnuriatic

acid, as recommended for congestion, will be

beiieflcial.

A jfliysician will often advise the opening of

an abscess which has formed, and the operation

is now performed with great care and success,

owing to improved methods of procedure.

The chronic form of the disease of the liver

is of various kinds. The acute attack above

desci’ibed may end in the chronic disorder, or

chronic inflammation may be due to various

other diseases. Other forms of chronic disease

of the liver are spoken of under Cirrhosis.

Its symptoms are similar to those already

described, but of a milder type.

Its treatment is practically the same as that

for congestion—plain food, moderate exercise,

saline purgatives, and the dilute nitro-muriatic

acid, or the chloride of ammonium.

Cirrhosis of the Liver {Iloh-nailed LiveVy

Gin-drinkcds, or Drunkard's Liver').—The word

cirrhosis is derived from the Greek kirros, yel-

lowish, because in this disease the liver is of

a grayish-yellow colour—the colour of impure

bees’-wax. The phrase “ hob-nailed ” is applied

because of the irregular surface of a liver affected

with the disease
;
and the term “gin-drinker’s

liver” points to the fact that constant spirit

-

drinking (not necessarily of gin) is one very

common cause of the complaint. It sometimes

occurs, however, in people quite independently

of spirit-drinking, and it has been known to

occur in children. Cii’rhosis may also, and often

does, arise from syphilis.

In the disease the fine connective tissue,

running between and acting as a sort of frame-

work for the liver cells (p. 141), increases in

amount. The result is slight enlargement of

the liver at first, but the newly-formed tissue

contracts gradually, until, in the end, the liver

is much reduced in size. There is, in fact,

atrophy of the liver. It is the contraction

that })voduces the irregular surface suggesting

the term “hob-nailed.” One evil consequence

of the growth of this tissue among the cells, and

its gradual contraction, is that the cells are

pressed upon, so that their normal nourishment

is impaired, and they waste and disappear.

The symptoms are none of them such that

any but experienced jiersons could trace to their

proper cause,— indigestion, loss of strength,

growing thinness, sallow complexion. Trouble-

some piles are common. Sometimes there is
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diarrhea, tliough sometimes costiveness, and

the motions are usually pale. There is never

serious jaundice. The occurrence of dropsy of

the belly is frequent, as well as the passage of

blood from the bowels, because, as the disease

progresses, the contraction of the liver hinders

the due return of blood to the heart, and thus

causes eufjorefement of the abdominal blood-

vessels. The occurrence of abdominal dropsy

in a constant drinker should lead one to suspect

this disease at once. With these symptoms,

percussion (p. 191) shows the liver to be dimin-

ished instead of increased in size.

The disease may last for years before it cuts

off the patient.

Treatment.— Spirit -drinking must be en-

tirely sto]>ped. It is to be remembered that

constant tippling is even worse in the production

of the disease than occasionally getting drunk.

This is the main point in the treatment. The
other treatment to be adopted is practically the

same as that already recommended for conges-

tion. Dropsjq bleeding, &c., are to be treated

as noted under these diseases.

Inflammation of the Bile-duets {Catarrh

of the Bile-ducts).—This is usually a result of

cold, and frequently accompanies what has been
already described as gastric catarrh, or cold in

the stomach.

Its symptoms are indistinguishable from
those described as belonging to gastric catanli

(p. 158); they are disordered stomach, loss of

appetite, flatulence, pain or uneasiness across
the belly and towards the right side, sickness,

vomiting, white-coated tongue, and fever. The
only additional thing is that after some days,
perhaps a week or more, jaundice comes on, and
there is teTiderness or pain over the liver. The
fiist caj)pearance of the yellow tinge of jaundice
is to be looked for in the whites of the eyes.
Tlie jaundice and pain are both due to the same
ca.use. The bile-ducts are not very wide chan-
nels, and the inflarnmation causes swellino' of
the lining membrane, and thus blocks the pas-
sage. The bile is therefore prevented from
flowing into the bowel, and being dammed up
in the liver causes swelling and tenderness.
The absence of bile in the bowel produces cos-
tiveness, flatulence, &c. After a time the bile,
failing to escape from the liver, is picked up again
by the blood-vessels, gets into the blood, 'and
causes the yellowness of the whites of the eyes
and of the skin, and a dark colour of the urine,
in which the presence of bile may be detected.'
For treatment, consult what has been said

about gastric catarrh (p. 158), and add to it that

hot applications are useful over the liver.

Obstruction of the Bile-duets may be pro-

duced by inflammation, the swelling and thick-

ening blocking the channels. It is often due to

gall-stones, which pass down some distance and
finally stick altogether, and to various other

causes. Some of the smaller ducts in the liver

only may be obstructed, or it may be the duct
from the gall-bladder. The Avorst case, of course,

is where the hepatic duct (p. 142), or the com-
mon bile-duct, is obstructed, since then the bile

cannot flow out of the liv’er at all. In such

cases the bile gets pent u]) in its channels,

unable to escape, and as the liver goes on jjro-

ducing bile the liver speedily becomes en-

gorged Avith bile, and all the channels become
widened with the pressure of the fluid. The
liver, therefore, gradually enlarges. This goes

on for a certain time till the pressure of fluid in

the bile-channels becomes so great as to act

back on the liver cells. The cells become de-

generated in consequence, and the liver gradu-
ally ceases to form fresh bile. That which has

accumulated becomes changed in character by
materials being absorbed, picked out of it, and
passed back into the blood. In the end, after

several months, the liver shrivels, wastes, and
becomes flabby. Death may result from com-
plete obstruction in a few weeks, though life

may be prolonged for several years.

The symptoms are chiefly intense jaundice,

costiveness from the absence of bile in the
bowel, the motions being of the colour of clay,

inability to digest fat, and vailous other symp-
toms described under Jaundice (p. 198). The
enlarged liver may be felt by the fingers i)roject-

ing from under cover of the ribs. It is needless
to detail symptoms or treatment here, since the
case will tax the powers of a skilful physician.

The treatment consists mainly in attending
to the general health, avoiding fatty foods and
alcohol, taking moderate exercise, &c.

Biliousness is a favourite complaint. Many
people, whenever they are troubled with head-
ache, sickness, or vomiting, attribute their illness

to ‘‘an attack of the bile,” whatevei' that may
mean. A man drinks too freely some evening,
and rises with a severe headache next morning,
or perha))s doesn’t rise next morning because of

a severe headache. He tells his friends, his busi-

ness associates, or his employer that he had a
“bilious headache.” Many who do not know
what it is to practise self-restraint in eating,
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driukiug, or iu any other direction, are loud in

their complaint of “the bile,” that baneful juice

that deprives them of all pleasure in life.

Biliousness is thus not only a favourite, but
also a convenient complaint.

Now it may be that sometimes an excessive

amount of bile is j)oured out of the hepatic

duct, which, as we have seen (p. 142), opens

into the small intestine a few inches below the

stomach. In such a case some of the bile may
readily lind its way up into the stomach, pro-

voke vomiting, and lead to loss of apj^etite for

a time, because the stomach is unaccustomed to

its presence. This is, perhaps, not unlikely to

happen after a long fast, during which bile has

been formed by the liver and has not been

required. The accumulated bile may, there-

fore, for little reason, discharge itself into the

intestine, and meeting with no food to use it,

may give rise to so-called bilious symptoms. It

may, however, be set down as a rule tliat this

is not a common occurrence. In short, bilious-

ness is simply a common term employed for

various and different affections, most of which

we have already considered. Thus nausea and

sickness, with loss of appetite, a dull headache,

and perhaps a slightly yellow tinge of the

whites of the eyes, are symptoms akin to those

described under Congestion of the Liver, and

are to be treated as thei’e advised.

Again, many j)eople, specially women, are

troubled with regularly recurring attacks of

severe headache, with intense sickness and

vomiting. The vomit is at first of the contents

of the stomach, but is soon tinged with bile,

and the attack is at once ascribed to bile.

After some houns’ or a day’s suffering the head-

ache and sickness gradually subside under the

influence of quiet rest in bed in a darkened

room. The person suffers fi’om the attack every

now' and again. Now this is not biliousness.

It is probably an attack of what has been

described on page 112 as sick-headache, or me-

grim, or brow-ague, and is to be treated as

there recommended, with 5 grains of bromide

of quinine, or 15 to 20 grains of powdered

guarana. The presence of bile in this case is

easily accounted for. It only appears after

vomiting has occurred once or twice. The

pressure exerted on the gall-bladder by the

efforts of retching forces the bile into the small

intestine and u{) into the stomach, from which

it pa,sses with the vomit. It is not the jjresence

of bile that causes the vomiting
;

it is the con-

tinuance of the vomiting that causes the pres-

ence of bile in the stomach.

Thei’e are many vague symptoms wdiich

people ascribe to biliousness : bad ayipetite, bad

taste in the mouth, irregular or costive bowels,

a tendency to dull headache, which may
be the symptoms of slow digestion. A saline

purgative in early morning, and in general the

treatment advocated for indigestion w'ill prob-

ably relieve this condition.

To repeat, biliousness is a popular name for a

great variety of complaints. By carefully ex-

amining the symptoms in the light of wdiat has

been here stated one may arrive at an idea of

the probable cause of the trouble, and be able

to better the condition.

Jaundice {Icterus) is probably derived from

the French y'azfwe, yellow, because of the }fellow-

ness of the skin, characteristic of the disease.

It is caused by such obstruction as has been

already noted, or by a tumour, cancer for examjile,

pressing on and closing the ducts, or by such

diseases of the liver us congestion. In these

cases the liver forms the bile, which, how'ever,

is not permitted to escape into the bowel. In

other cases jaundice occurs during the cour.se

of some other disorder, such as yellow fever,

relapsing fever, and some forms of blood poison-

ing. It appears that powerful mental emotion

may produce it, probably because of spasmodic

closure of the bile-ducts.

The symptoms are due to the fact that the

bile, not being able to pass into the bowel, is

absorbed into the blood and distributed through-

out the body, staining the tissues through wdiich

it passes. The chief is yellowness of the skin,

varying from a mere sallowness to a golden

yellow or bronze tint. Sometimes in extreme

cases the sw'eat stains the clothes. The urine

is coloured also a saffron yellow' or a dark

greenish colour, or any degree of yellow'iiess

between these, owing to the presence of bile.

The whites of the eyes are deeply coloured, and

in them the first signs of the approaching jaun-

dice mav be detected. Along wdth these are

symptoms due to the w'ant of bile in the bow'els,

costiveness, the motions when passed being

pale and like clay in colour, and having a very

bad smell, sickness and vomiting, hiccough, flatu-

lence, inability to digest fat, and perhaps the

passage of fatty matter in the stools. Eesulting

from the presence in the blood of imju’oper

materials are itching of the skin and perhaps

eruptions, feebleness of the heart, exhaustion,

drowsines.s, giddiness, and lowmess of spirits, &c.

It is not common for a jaundiced person to see

things as if they were yellow, though this is a
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/jopular notion. Jaundice occurring in newly

born children is considered under Diseases of

Children.

Treatment.—Jaundice arising from conges-

tion of the liver, inflammation of the bile-ducts,

&c., must be treated accordingly. Often it will

be relieved by 10 grains of calomel, followed by

a full dose of castor-oil or senna. Many of the

worst cases arising from obstruction are incu-

rable, and the patient must simply take light

food without fat or stimulants, must have

moderate exercise, and may occasionally take

a warm bath to help the skin. But jaundice

beinji a siiin of disease rather than a disease in

itself, it is necessary to discover its ])recise cause

in order to treat it properly. The difficulties in

the way of that are often even too great for

educated physicians.

Malignant Jaundice {Ac\ite Yellow Atrophy

of the Liver).—This is a rare atfection, in which

the cells of the liver (p. 142) are rapidly des-

troyed. The disease is usually sudden in its

onset, accompanied by jaundice, vomiting, and

intense headache, and delirium. A feature of

the disease is the absence of bile from the mo-

tions. The bile ceases to be formed by the

liver. This condition is called acholia (Greek

a, want of, and chole, bile). There is a great

tendenc}'’ to bleeding, blood being poured out in

little patches under the skin, and being also

vomited. Death may occur within a day, and

is seldom delayed beyond a week.

Gall-stones {Biliary Colic) are little masses

formed of the colouring matter of the bile.

They are usually produced in the gall-bladder,

probably from stagnation of the bile and con-

sequent deposit of the colouring matter. They
are of a dark-brown colour usually, and may be

very small, like grains, wlien they are spoken

of as “gravel;” or may attain a variety of size,

that of a ])ea or bean, or even larger. There

may be only one stone or several; if several, the

stones are not round, but flattened on the sides

by contact with one another. A gall-stone may
become dislodged from the gall-bladder and
proceed to force its way down the cystic duct

(p. 142) towards the bowel, and in its ])rogress

give rise to the severe pain which is called

biliary colic. Gall-stones are more frequent

in women than men, and they occur usually

after the age of thirty.

Symptoms.—Severe pain comes on suddenly,

and may be so intense as to cause the patient

to cry out in agony. It is described as cutting

or tearing, and is felt in the neighbourhood of

the pit of tlie stomach or navel, and extends

lower down and through to the back. It lasts a

varying time and then ceases, only probably to

return some time later. It thus occurs in sjjasms.

It causes sickness and vomiting, faintness, and

often actual fainting. If the gall-stone block

the bile-duct, costiveness is likely to arise and

the stools to be clay-coloured
;
and jaundice

appears after a day or two. The gall-stone may
be arrested in its passage through the bile-duct,

and may remain in this position, completely

blocking the duct, in which case the symptoms

of obstructed bile-duct are developed. The

only conclusive evidence that the spasms have

been caused by a gall-stone is the finding of a

stone in the motions. To effect this the motions

must be carefully examined. They should be

placed on a fine sieve and washed through with

water, so that if they contain a gall-stone it may
not escape notice. If the stone have escaped

from the bile-ducts into the bowel, it is often

two or three days after the last spasm before it

is passed in the motions, so that the foeces should

be examined for a number of days after the

attack has passed. A person who has had one

attack of biliary colic is always liable to another.

Treatment is devoted to relieving the pain

and relaxing the parts, as much as possible, to

aid the passage of the stone. This is accom-

plished by placing large hot poultices or hot

bottles over the belly, and by the use of opium;

1 grain of the latter may be given at a time,

repeated as often as may be necessary, the

patient being carefully watched to see that too

much is not being given. A medical man
wouhl be able to relieve the pain more speedily

by the injection of ^th of a grain of acetate of

moiqihia under the skin or by the use of chloro-

form. Painful vomiting may be relieved by
draughts of warm water containing a teasiDOon-

ful of carbonate of soda to the pint.

The person who has had an attack should

endeavour to avoid another by plain food,

moderate exercise, and the daily morning use

of Carlsbad mineral water or Vichy waters.

Degenerations of the Liver, Fatty De-

generation {Fatty Liver).— In this aflection

the liver cells become crowded with globules of

oil, which ultimately increase to such an extent

that the cells become sacs of oil. The liver

becomes large and pale. Fatty liver will result

from overfeeding, especially if fatty food form

a large part of the diet. Its occurrence is aided

by Avant of exercise. It is also present in

consumption; it may be a result of constant
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driuking, or of syphilis aud other diseases. It

occurs iu phosj)horus poisoning.

Its symptoms are of no special character,

so that the recognition of the condition is not

easy. Symptoms of chronic indigestion are

among its chief signs.

Treatment is similar to that of congestion of

the liver (p. 195).

Waxy Liver {Lardaceous Disease or Amyloid).

—Syphilis and scrofula lead to this degeneration,

in which the substance of the liver becomes

converted into a dense glistening material like

yellow wax. It may result from the presence

of any prolonged discharge from some sore or

from disease of bone. Its nature and symptoms

are too obscure to be treated here. One of its

results is that the liver may attain to an enor-

mous size.

Tumours of various kinds occur in the liver.

It is only necessary to note the Hydatid tumour,

described on p. 172, due to a tape-worm, aud

cancerous tumours. The detection of cancer

is the w'ork of a skilful physician. Unfortu-

nately nothing can be done for its cure. The

patient may have relief fi-om pain, and should

have what is needful to maintain as far as

possible his strength, but that is all that can be

done. Death is seldom later than two years

from the beginning of the symi^toms, and may
be wdthin six months.

DISEASES OF THE PANCREAS.

The pancreas is liable to such diseases as

attack other organs—inflammations, ab.scesses,

&c., but little is known concerning them.

Section VII.—THE GLANDULAR AND ABSORBENT SYSTEM.

A. -ITS ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS)

The Lymphatic Vessels and Glands:

The lacteals of the bowel and the nature of the fluid {chyle) they contain

;

Lymphatic glands structure and functions;

The receptaculiim chyli and thoracic duct;

Lymphatic vessels, the nature of the fluid (lymph) they contain, their function as absorbents,

the meaning and importance of absorption.

The Blood or Ductless Glands;

The Spleen;

The Thyroid Gland;

The Thymus Gland;

The Svpra-re7ial Capsules;

The Pituitary and Pineal Glands;

The Glands of Peyer.

The Lymphatic Vessels and Glands:

Absorption.

It has been pointed out on pages 144 and

145 that the blood is regularly receiving fresli

supplies of material to maintain its bulk and

quality from food that has been taken into the

alimentary canal. It has been seen that the

nourishing portions of the food gain access to

the current of blood by two channels, that

watery parts of the food, containing sugar,

salts, &c., dissolved in them, can pass directly

through the walls of the blood-vessels of the

mucous membrane of the intestine, and gain

entrance to the blood, but that fatty matters

cannot so pass. In the small intestine, how-

ever, fat is acted on by bile and pancreatic

juice, and, as a result of that action, the fat no

longer floats iu large globules among the food,

but is made into a milk-like mixture, and is

broken up into a great number of very minute

fdobules. The fat being scattered through the

food in this flue state of division gives it a

milky aj)i)earance, from which it is called chyle

(Greek chulos, juice). The chyle is sei)arated

from the contents of the intestinal canal by the

villi (p. 140) of the small intestine, which pro-

ject from the surface of the bowel to suck up the

juices it may contain. The sucked-up juices

pass into a vessel in the villus. The vessel has

been called a lacteal, from the Latin word lac,

milk, because of the milky appearance of the

juice it contains. So that the lacteals are the

second channel by which nourishing material
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pas.ses from the intestinal canal. The process

that we thus see performed by blood-vessels

and lacteals, by which materials are picked up

to be used in the body, is called absorption

(from Latin ahsorhere, to suck up), and it is a

process, as we shall see, not conhned to the

intestinal canal, but going on in every tissue and

organ of the body. The vessels by which the

absoi’ption process is carried on are called

absorbents. We must now follow the course

of the chyle in more detail than it was con-

venient to do on page 145. It appears that

this milky fluid which fills the lacteals is not

in a proper condition to be poured at once into

the current of blood. It may be it is too raw

material yet, and must undergo some measure

of preparation. The bowel is suspended from

the back wall of the belly by means of a double

fold of membrane, tlie mesentery (p. 131). The
lacteal vessels are continued up from the bowel

between the folds of the mesentery, and pass

through glands which are also contained be-

tween the folds. [Eefer to Fig. 107 and its

description.] The glands are called the lym-

phatic glands of the mesentery, or, shortly,

the mesenteric glands. There are about one
hundred and fifty of them. In a healthy state

each gland should be about the size of an
almond, but in certain diseases they are en-

larged, and, as has already been pointed out

(p. 165), they are seriously affected in consump-
tion of the bowels. Fig. 108 represents the

structure of one of these glands. The gland has
an investing coat or capsule (a a, c), which com-
pletely surrounds it. From the capsule fibrous

strands (6, 6) pass into the gland, dividing it off

like partitions into spaces. The spaces round

the circumference (or cortex^ of the gland are

of considerable size, and ai’e more or less oval

((7, d, d), while the spaces towards the centre (or

medulla) are irregular in shape, and smaller

(c, e). The spaces are almost completely filled

with masses of material, con-

sisting of a net-work of very

delicate connective tissue, in

which white cells of various

sizes are entangled. This sort

of tissue is called adenoid, or

gland tissue, from the Greek

acfeji, a gland. But the masses

of tissue do not quite fill the

spaces. Between the outer

surface of the mass and the

wall of the space are channels,

and the channel round one

mass communicates with that

of another, and those round

the edge communicate with

those in the centre, so that the

gland might be looked upon as

a mass of gland tissue broken

up into numerous littleclumps

by a series of irregularly winding and communi-

cating channels. The channels, moreover, are

not perfect fairways. They are cro.ssed and re-

crossed by spans of the delicate tissue of the

gland, so that the whole structure becomes not

unlike that of a sponge. Now the lacteal

vessels join the mesenteric gland at the margin

or outside (as shown at /, /, Fig. 108), and

pour their fluid contents into the channels

there. From them the fluid filters its way
to the channels of the centre, bathing and

penetrating the gland tissue in its course, and

Fig. 108.—The Structure of a Lj'mphatic Gland.

finally joins vessels, identical with /, /, at the

centre, by which it is carried away from the

gland. The outgoing vessel is represented by
g,h. In this progress through the gland the

chyle undergoes some important changes. Be-

Fig 107.—Mesenteric Glands.

4 points to the membrane of the mesentery from whicli the bowel (5), seen in folds, is

suspended. 1 points to a gland, a large number of which are iiresent, connected to one

another and to the bowel by fine lymphatic vessels. 2 indicates a vein, and 3 an artery

uranching through the mesentery and over the bowel.
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fore entering the gland it was simply a milky
fluid, containing very tine paiticles of matter
in suspension, and being incapable of coagu-
lation, or clotting, wdien heated; but, on leaving
the gland, it is capable of coagulation, and con-
tains numerous white cells, which have been
swept away from the gland tissue by the stream.

It will now be evident how liable the lymphatic

Fig. 109.—The Thoracic Duct and I.yniijhatic Vos

glands are to be irritated and thrown into a

condition of inflammation. Supjiose the in-

going vessels carry with them irritating ma-

terial, it filters through the whole gland, irri-

tating in all its course, and s\velling and inflam-

mation result. Sometimes this may save the rest

of the body. It may be that the gland not

infrerpiently intercepts, like a filter, material

which, if permitted to go on, and finally to pa.ss

into the blood, would affect the whole body.

but which, caught by the gland, expends its

whole force on it, so that while the gland suffers

the rest of the body escapes. Having issued

from the gland, the chyle flow's onward in

lacteals in the mesenteiy till it is poured into

the receptacle for the chyle— receptaculum
chyli (2, Fig. 109). This receptacle is a sac-

like expansion at the lower end of a duct—
the thoracic duct (l.Fig. 109).

Not only do all the lacteal ves-

sels pour their contents into

the receptacle, but other ves-

sels—lymphatic vessels of the

lov'er limbs, to be described

immediately—also join it. It

lies on the front of the spinal

column at the level of the

upper lumbar vertebrae (jr 20).

From the receptaculum chyli

the thoracic duct passes up-

w'ards along the front of the

spine through the cavity of the

chest to the root of the neck.

Here it curves forwards and

joins a large vein from the

neck—the internal jugular

—

just where that vein joins a

large one from the arm (3,

Fig. 109). So that the chyle,

after jiassing through the

mesenteric glands, is cari'ied

up to the root of the neck by

the duct, and there poured

into the blood. The thoi acic

duct is from 15 to 18 inches

long, and about the size of a

small crow-quill.

In the course of the lacteal

vessels and thoracic duct there

are valves wdiich direct the

flow' of fluid and jirevent it

passing l)ackwards, wdiile a

valve at the junction of the

duct and the veins in the

neck permits the contents of

the thoracic duct to flow into

the vein, but ])revents the blood passing from

the vein into the duct.

Fig. 109 sliows the course of the thoracic

duct. Tjymphatic vessels are seen joining it

from below', and from the walls of the chest.

Glands are shown in the cour.se of the vessels,

4 pointing to a gland of the che.st wall. 5 and 6

noint to veins.

Now in every organ and tissue there is a set

of vessels, called lymphatic vessels, precisely
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similar to the lacteal vessels of the mesentery

;

and they are connected with lymphatic glands

just as the lacteals are connected with mesen-

teric glands. These lymphatic vessels contain

a fluid called lymph. What lymj)h is must be

properly understood. The blood flows through

the whole body, being distributed in small

vessels with extremely thin walls. As the

blood flows in these fine vessels through a

muscle, for example, it oozes through the deli-

cate walls, so that the fibres of the muscle are

bathed in the fluid, and the muscle can select

the nourishment which it requires. Just as a

river flowing through a large plain may be

made to water the whole of it, by a set of

channels being cut here and there throughout

it, along which the water may be caused to

flow, and be thus brought near every part of

the fields. It is the presence of lymph among

the tissues that gives to them their softness and

moistui’e. More fluid escapes from the blood-

vessels than may be necessary for the nourish-

ment of the tissues. The excess must be re-

moved. It passes into the lymphatic vessels

which abound in m\;scle. Since the fluid has

bathed the tissue, it will have jncked up

materials from the muscle, principally waste

substances which have been produced by mus-

cular work. This excess of nourishment, along

with the waste substance removed with it from

the tissues, forms lymjDh. The lymph is not cast

out of the body; it is returned to the blood.

But even as the chyle from the intestine was

not in a fit condition for immediately joining

the blood-stream, and was passed through the

mesenteric glands to be properly worked up, so

the lymph is carried to lymphatic glands, where

it undergoes certain processes to fit it for being

poured into the blood. Here, then, is another

examj)le of the marked economy exhibited in

the body. Nothing is cast out in the ordinary

healthy body that can be of further service in

the system. As to the characters of lymph,

they resemble those of chyle. It is a whitish

fluid, slightly yellowish, clots readily, and con-

tains white cells, like the white cells of the

blood, but it does not contain the minute

globules of fat that abound in chyle.

It has been said that lymphatic channels

exist in every organ and tissue of the body

;

and perhaps it will give some idea of their

abundance when it is said that it has been esti-

mated that the quantity of fluid picked up
from the tissues by their agency and restored

to the circulation in 24 hours is equal to the

bulk of all the blood in the body. The lym-

jdiatic vessels unite to form larger and larger

vessels, and in the end join the thoracic duct,

with the exception of the lymphatics of the

light side of the head and chest and right arm.

These latter form a short wide trunk—the

right lymphatic duct—which ojiens into the

junction of the jugular vein of the right side,

coming from the head, with the vein coming

from the right arm, a similar position to that

of the thoracic duct on the left side. In Fig. 109,

5 })oints to the vein formed by the junction

of the veins of the head and arm. Thus all

the lymphatic vessels of the lower limbs, of the

belly, of the left arm, and of the left side of

the head and chest, and all the lacteal vessels

from the intestine, pour their contents into the

thoracic duct, while the lymphatics of the rest

of the body join the right lymphatic duct.

Now it is easy to fail to estimate the import-

ance of the lymphatic system, and perhaps its

sio'iiificance will be best understood by a few

examples. Let it be repeated that lymphatic

channels exist in every organ and tissue; they

abound in the skin. Now suppose a pin or

some sharp instrument with a dirty point is

introduced into the skin. The poisonous material

left among the moist tissues cannot fail to be

carried with the lymph into a lymphatic channel.

It will be carried to a lymphatic gland, and

may be there intercepted, or may filter through

the gland and gain access to the blood. All

this may happen in a very short time, and thus

it is evident how blood-poisoning may be the

result of a very small wound. Even though

the material introduced into the skin be not

sufficient in quantity or in violence to poison

the blood, it may produce other effects. It may
irritate the vessels along which it is carried,

and inflammation result; and then the presence

of lymphatics in the skin is speedily revealed

by the appearance of fine red lines, painful to

the touch, which mark the track of the inflamed

vessels, while the skin in the neighbourhood of

the vessels is swollen and glazed. In the same

way the poison may act upon the gland. It

sometimes seems to si)end its strength on the

gland, which becomes inflamed, swollen, and in

the end an abscess may be formed, or, even if

that does not result, a hard swollen mass re-

mains to mark the attack.

Take another example,-—the occurrence of

hard, swollen glands, popularly called “ kernels,”

is common in children, particulai’ly at the side

of the jaw and in the neighboui’hood of the ear.

Of course something may have directly injured

the gland to make it swell in this way, but if
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wliat has been said has been understood, it will

at once occur to anyone that the swelling of the

gland may be due to some irritating matter
brought to it by a lymphatic vessel from some
part a little removed from the gland. Under
such circumstances, if one knows from what
part of the body the lymphatic gland I’eceives

its lymphatic vessels, one may examine the

whole district to see if in any part of it some
irritation is present to account for the enlaiged

gland. This will be again referred to in speak-

ing of inflammation of glands.

Advantage is taken of the absorbing power
of the lymphatics to introduce medicines into

the s}'stem. When ointment is rubbed into

the skin, it is no doubt by means of the absor-

bent vessels that part of it is picked up and

carried into the blood. The skin of some ani-

mals absorbs very readily, that of man not so

readily. Still, experiment has shown that a

person placed in a bath will absorb some water

by the skin, and, if carefully weighed, he will be

found heavier on leaving the bath than before

entering it. Efforts have been made to nourish

persons, who could not take food by the mouth,

by means of milk baths, &c., though, from the

comparatively small amount taken up, the suc-

cess has not been great. Another method of

administering medicines depends on the absorb-

ing power of the skin and ti.ssues beneath it,

the method of hypodermic injection (Greek kupo,

under, and derma, the skin). It consists in

thrusting the point of a hollow needle under the

skin. The needle is connected with a small

syringe containing a drug in solution. AVhen

the piston of the syringe is pushed down, the

fluid is forced along the hollow needle into the

tissues under the skin, from wdiich it is rapidly

sucked up by the absorbent vessels and passed

into the blood. Solutions of morphia are given

in this way for the relief of pain. The speed of

absorption is shown by the fact that within two

or three minutes, sometimes indeed within a

few seconds, after the injection, the pain in

many cases vanishes. Again, every smoker

knows that if he draws the smoke of tobacco

into his lungs, he will speedily feel its efl'ects in

his head. The moist membrane of the lungs

has seized upon the vapour, and its elements

have been absorbed by the lymphatics, and,

reaching the brain by the blood, have produced

their characteristic effects. Absorption by the

bowels, absorption by the skin, and absorption

by the lungs are thus facts of very great import-

ance in the body. Let it be remembered that

in each case the materials sucked up are passed

through glands to be worked up into a fit state

for entering the blood.

Blood Glands.

Along with the lymphatic glands there is

classified a number of oigans called blood

glands, because, like the lymjjhatic glands,

they are supposed to have something to do

in preparing material for the blood. They are

also called ductless glands, because, though

apparently organs for preparing materials to be

of use in the body, they have no ducts or canals

along which any material they may prepare

may be conveyed away.

The Spleen is the chief of these. It is situ-

ated in the belly to the left side of the stomach

in the hypochondriac region (p. 131). Its po.si-

tion in reference to the stomach is well shown

in Fig. 96, p. 142, and by studying this figure

in conjunction with Fig. 91, p. 132, a good idea

may be obtained of its position in reference to

the rest of the body. The spleen is popularly

called “the melt.’’ It weighs usually from 5 to

7 ounces, is an elongated, flattened body, 4 to

5 inches in length, and 3 inches broad. It is

usually of a deep red or a purplish colour. It

is a gland of considerable importance, if we are

to judge of its blood supply, for it receives an

artery—the splenic artery—directly from the

aorta, the chief blood-vessel of the body.

Its vein—the splenic vein—joins the portal

vein, as we have already noted on p. 140. Its

structure much resembles that of a lymphatic

gland, already descidbed. It has a fibrous cap-

sule, from which ])artitions, or trabeculae, pass

inwards, dividing off the organ into spaces by
the irregular net-work they form. In these

spaces is inclosed spleen pulp, which consists

of cellular bodies of various sizes—some like the

white corpuscles of the blood, some larger, and

othei’s smaller. If a sj^leen be cut open and

looked at with the

naked eye, small white

round bodies, like

sago grains, are seen

scattered through it.

These are the corpus-

cles of the spleen,

or the Malpighian

bodies ofthe spleen.

They are masses of

what has been called

adenoid tissue (see

p. 201), consisting of white cells in a net-work

of fine fibres, and through each body passes a

branch of the splenic artery. Fig. 110 shows a

Fig. 110.—Portion of Splenic

Artery, with Corpuscles of the

Spleen attached to its twigs.
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bnuich of the splenic artery (a), with the cor-

puscles (c) situated on its twigs (6). The blood

passes froui the capillaries of tlie artery into line

spaces among the spleen pulp, from these to

larger spaces, and then on to the veins, which

carry it away from the organ. In fact the

spaces are of such a character that the blood

from the artery filters through the jiulp, just

as fluid would pass through a sponge, and is

then collected by the veins.

Functions of the spleen.— Sucha remarkable

structure suggests that the business of the spleen

is to affect in some way the quality of the

blood. As the blood filters through the spongy

pulp, it may be that some important change is

wrought in it by the active cells of the pulp,

either, as some hold, in the way of removing

from the blood-current old and worked-out red
|

cells, or, as others believe, in the direction of

adding to the blood new and active white cells,

for the white cells of the spleen ai-e not distin-

guishable from those of the blood. The blood

coming from the spleen is said to be richer in

white cells and poorer in red ones. It has been

found that the spleen increases in size after a

meal, being considerably swollen five hours after

a meal, remaining so for some time, and then

returning to its usual size. So that it under-

goes a regular alternate expansion and diminu-

tion in size. When, however, it is mentioned

that the spleen has been wholly removed from

an animal without any apparent effect, it will

be understood how vague and obscure is yet

the question of its function. An old view,

not now maintained, was that the spleen acted

as a sort of overflow reservoir to the liver,

so that, when the liver became engorged, the

spleen received an exti'a quantity of blood,

distended readily owing to its spongy nature,

and thus acted as a sort of safety-valve to

the liver when any temporary obstruction to

the passage of blood, through the portal vein,

threatened danger to that organ.

In ague and other malarial diseases the

spleen becomes remarkably enlarged
;
and there

is also great enlargement in a disease called

leucocythaemia, in which the number of white

corpuscles of the blood is enormously increased.

This is referred to under Diseases of the Blood.

The Thypoid Gland is another of the ductless

or blood glands. It is situated in the neck,

and consists of two lobes or divisions, one on

each side of the box of the windpipe, the two

being connected by a cross-piece. It is usually

larger in the female than in the male. Its

position may be seen by reference to Fig. lib on

p. 219. It consists of a capsule, sending in

partitions which divide oft’ the gland into

spaces, occupied by round or oval sacs or vesicles,

which are lined with cells and filled with glairy

contents. The gland is richly supplied with

blood-vessels. Of its functions nothing is pre-

cisely known, though it is supposed, like the

spleen, to have something to do with the

destruction of worn-out blood corpuscles. It is

of iutei'est because a great enlargement of it is

the feature in goitre {Derbyshire neck), and a

peculiar form of idiocy, called cretinism, is

associated with it. Both of these diseases are

discussed at pages 210, 211.

The Thymus Gland also belongs to the blood

glands. It also is placed on the windpipe, but

lower down than the thyroid, being in the

up[)er part of the chest, behind the top of the

breast-bone. It is in its jieriod of greatest

activity before birth, beginning to waste away

soon after birth. Gradually the greater part of

the gland disappears, its place being taken by

connective tissue and fat, so that with the end

of childhood little of it remains. It consists,

like the lymphatic gland, of spaces inclosing

adenoid tissue (p. 201). It is supposed to have

to do with the elaboration of the blood, but

nothing definite is known of its functions.

The Suppa-renal Capsules are two small

bodies connected with the kidneys. They are

in shape not unlike a cocked-hat, and one sur-

mounts each kidney. They are large before

birth. In structure they are peculiar. The

fibrous covering of the gland gives off divisions,

which pass inwards, dividing it oft’ into spaces,

some of which are circular, some oval, and some

small and irregular. These spaces are filled

with masses of large ejnthelial cells (p. 16).

The blood-vessels ramifying between the groups

of cells are very numerous, so also are the

nerves. Of their function nothing is known,

though they are usually classed with the thy-

roid, thymus, and other blood glands. But

there is a disease, called Addison’s disease, in

which there is deep bronzing of the skin, sup-

posed to be connected with diseased conditions

of the supra-renal bodies. This disease is com-

mented on at p. 212.

The Pituitary and Pineal Glands are small

bodies situated towards the base of the brain.

The ])ituitary body is called from pituita, Latin

for phlegm, because it was supposed by the

ancients to discharge phlegm or mucus down
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the nostrils. The pineal glaiul is a small body
about the size of a cherry-stone, and is called

from phiea, a pine. It is placed in front of the

corpora quadrigemina (p. 90). Both of them
are formed of epithelial cells. They have been
classified as blood glands, without anything defi-

nite being known regal’d ing them.

Peyer’s Glands have been already mentioned

as occurring in the mucous membrane of the

intestine, sometimes singly, sometimes in groups

(p. 140). They are small, round, shut sacs,

composed of a fibrous tissue capsule, and con-

taining the same sort of tissue as the lymphatic

gland. They are affected in typhoid fever.

Because of their resemblance in structure, they

are classed with the blood glands, nothing

being known of their functions.

Section VII.—THE GLANDULAR AND ABSORBENT SYSTEM.

B.—ITS DISEASES AND INJUEIES.

Diseases of Lymphatic Vessels and Glands:

Injlammation of lymphatic vessels (Lymphangitis, Angioleucitis)

;

Injlammation of lymphatic glands (Adenitis)—kernelB

;

Lymphatic Tumours (Lymphoma, Lymphadenoma or Hodgkin’s Disease).

Diseases connected with the Spleen:

Congestion, Enlargement, ttc.

Diseases connected with the Thyroid Gland

:

Goitre (Bronchoccle, Derbyshire Neck)

;

Exophthalmic Goitre (Grave

f

or Basedow's Disease)

;

Cretinism.

Disease connected with the Supra-renal Capsules:

Addison’s Disease.

DISEASES OF LYMPHATIC VESSELS AND
GLANDS.

Inflammation of Lymphatic Vessels [Lym-
phangitis, also called Angioleucitis, from Greek

angeion, a vessel, and leukos, white).—This most

commonly results from the introduction under

the skill of some irritating material, which, as

explained on p. 203, is picked up by the lym-

phatic vessels, and subsequently irritates them.

Medical men and students run risks of it, com-

ing in contact as they do with so many foul

discharges. The smallest break in the skin, even

tliat made by a jiin point, may afford entrance

to poisonous stuff, which begins to manifest its

pre.sence within a few hours after its introduc-

tion. Injury may also set up tlie inflammation.

Symptoms.—The chief evidence of the dis-

ease is the presence of fine red lines in the

skin. These mark out the course of the inflamed

vessels. They may be traced from the place

where the irritating substance has been intro-

duced, the neighbourhood of which place is likely

swollen, the skin being tight, glazed, and with

a deep flush, and their course followed up to

the lymphatic gland which the vessels join.

Thus, suppose some irritating material, say

irritatiner matter from some bad sore, to have
O

gained entrance at the point of the thumb.

After some hours the thumb will begin to feel

stiff and painful, and will be evidently swollen

and hot. As the inflammation develops, the

swelling, tenderness, and redness will increase,

and the redness will be specially noticed as a

sort of broad band down the front of the thumb.

This broad red band will be traced over to the

wrist, where there is likely to be a specially

swollen clump, the meeting-place of several

lymphatic vessels. From the wrist bright red

streaks will be seen passing npw’ards to the

inner side of the elbow, where there is likely

to be a sore spot, and perhaps they pass still

upwards to the arm-pit and inflame the glands

there. This is the direction the lymphatic vessels

take, as may be seen from Fig. 112. The red

streaks are hard and ]>ainful when touched. As
the inflammation goes on they broaden, till neigh-

bouring streaks meet, and thus a great extent

of the limb, or even the whole of it, may be-

come swollen and painful. If the inflamma-

tion be severe, the patient is likely to have chills

and shivering fits (rigors), and there are pro-

bably fever, sickness, and prostration. It may
lead to the formation of matter in the course of

the vessels, or may set up inflammation in a

lymphatic gland, ending in abscess. The worst
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result is where the poison passes beyond the

gland and sets up blood-poisoning (septicteniia

or pyaemia), in which case death may result

from the violence of the poison within a few

hours. In simple cases the inflammation is

expended on the vessels and on the gland, and

slowly subsides after attaining its height.

Treatment.—The affected part must be kept

at perfect rest. This can be properly managed

only by the patient staying in bed. Warm
applications are to be kept to the inflamed

resrion. At once a larfre dose of saline medicine

must be given, such as Epsom-salts, seidlitz-

powders, &c., so that a speedy and copious dis-

charge from the bowels is obtained. These are

the first and simple means to be adopted, and in

uncomplicated cases are sufficient. Nevertheless,

as one cannot at first judge how serious the case

may turn out to be, and, as within a few hours

an apparently simple case may show evidences

of threatening life, a medical man should at once

be consulted. If that is not possible, and the

fever be considerable, 5-grain doses of quinine

every four or six hours should be administered,

and the patient should have as a drink 120

grains of chlorate of potash dissolved in a pint

of barley-water or lemonade, to be drunk within

twenty-four hours. Strengthening food is of the

utmost consequence in severe cases. (Refer to

Blood-poisoning, p. 236.)

It is evident that since this disease is usually

due to the introduction of poisonous material,

great care should be exercised in its pi'evention.

For this purpose, if one has received a wound
from an instrument whose cleanness is sus-

pected, or has a wound—a prick with a sharp

instrument, a cut, a scratch, &c.— into which
some poisonous stuff has been introduced, the

part should be immediately grasped tightly

nearer to the heart than the wound, so as to

stop the circulation of blood in the part, the
lips should be at once applied to the wound, so

that it may be sucked vigorously to remove the
poison, and as soon as possible a stream of pure
water should be run upon it to wash it thoroughly.
Not till this has been done should the grasp on
the part be released, and by this time probably
all injurious material has been removed. If

these precautions are promj>tly and vigorously
taken, no further treatment is likely to be
necessary, unless covering the wound till it is

healed, to prevent the entrance of any irritating

substance at a later period.

Inflammation of the Lymphatic Glands
{Adenitis, from Greek aden, a gland),—As has

been pointed out in the preceding paragraphs,

this is a frequent result of inflammation of lym-

phatic vessels, owing to the same substance that

irritates and inflames the vessels being carried

to the gland. Of course, in such cases, the cause

of the glandular affection is obvious, because

there is the preceding inflammation of the ves-

sels. In many cases, liowever, a gland may
become inflamed and swell without any previ-

ous indications of the disease proceeding on-

wai’ds in the track of the vessels. They have

conveyed material to the gland which has

irritated it, while they themselves have escaped.

Thus swellings of glands are common in chil-

dren in the neighbourhood of the jaw, behind

the ear, and towards the back of the head. These

are frequently due to the chronic irritation of

eruptions about the face or head, running ears,

or scabs and sores on the head. In some cases

a row of hard enlarged glands behind the ear

towards the back of the neck is the first indica-

tion of sores on the head to which no attention

had been paid. Lymphatic glands may, how-

ever, become inflamed from other causes than

these. Injury may be the cause. Again, the

glands may inflame in thecourseof other diseases,

such as measles, scarlet fever, &c.
;
while affec-

tions of the lymphatic glands ax’e the trouble-

some occurrences in scrofula (king’s-evil), and

such constitutional diseases.

Symptoms.—The disease occurs in an acute

and a chronic form, and the symptoms vary

accordingly.

In the acute attack there is some fever, pre-

ceded by shivering, the gland becomes swollen,

hard, hot, and painful, and the surrounding

parts usually also become swollen and tender.

If matter forms the hardness yields, and the

gland gives to the fingers a peculiar feeling that

indicates fluid matter within it.

In the chronic variety the pain and heat are

less, perhaps absent, the surrounding parts are

unaffected, and the noticeable feature is the

presence of the hard, enlarged gland (kernel)

freely movable under the skin.

Treatment.—It ought to be perfectly clear

that the fii'st thing to be done is to discover, as

exactly as possible, what is the cause of the

inflamed gland. It is of the utmost conse-

(pience to find out if the inflammation is due to

irritating matter being carried to it from some
neighbouring part. Because if this is the

cause it is useless to treat the gland so long as

the irritation is not removed. The probability

is that if the supjily of the substance ])roducing

the mischief is cut off, the gland will begin at
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once to recover itself. It becomes, therefore, a

very important thing to notice from what parts

of the body certain lymphatic glands, which

Fig. 111.—Lymphatic Glands of Head and Neck.

Glands in front of and below the ear, a, b, under the jaw, b,

under the chin, c, behind the ear, e,/, at the back of the head, d,

in the neck and above the collar-bone, g, h, i, k, m, on the chest, n.

The dark lines are communicating lymphatic vessels.

are most commonly affected, receive their sup-

plies by lymphatic vessels, so that, when any of

these glands is affected, the whole district of

the body in con-

nection with it

may be scrutin-

ized to find if

any source of ir-

ritation be pre-

sent. To aid in

this search the

following wood-

cuts have been

introduced. Fig.

Ill shows the

glands of the

head and neck.

[Distinction

must be made be-

tween the lym-

phatic glands of

this region and

the salivary

gland.s, which

have been de-

scribed on p. 137,

and their posi-

tions indicated

in Fig.90, inflam-

mation of which

is called mumps
(p. 153).] The

glands in the

immediate

neighbourhood of the ear and those at the

back of the head are to be noticed, as well as

Fig. 112.—Lymphatics of the Arm
and Arm-pit.

Glands at the inner side of the elbow,

a, b, in the arm-pit, c, e, c, on the chest in

front of the arm-pit, d, a>x)ve the collar-

bone and communicating with the arm-

pit, e,f. g, g point to lymphatic vessels

forming an arch round the hand. The

dark lines are lymphatic vessels.

those under the chin and the chain of glands

passing down the neck. This chain com-

municates with those of the arm-pit (Fig. 112),

so that a diseased condition of the former

may be passed down to the arm-pit. Now if

glands near the ear be affected, examine the ear

and parts in front for the cause; if those at the

back of the head, carefully investigate the state

of the head up to the crown for scabs, sores, &c.

Eruptions on the head are almost certain to be

attended by swelling of these glands. If those

under the chin are inflamed, examine the mouth,

the condition of the teeth, and so on. Attention

to a discharging ear, cleaning sores on the head,

removing scabs by warm applications, bathing

with warm water, treating any skin eruption

that may be present, removal of decayed teeth,

&c., may be quite sufficient to arrest the affec-

tion of the gland and promote its recovery. Fig.

112 shows the lymphatic vessels and glands of

the arm and arm-pit. Note that the lymphatic

vessels of the hand and arm pass to glands at

the back fold of the arm-pit, while the fold

towards the

chest has a row

of glands con-

nected with the

chest. If any of

the former is af-

fected, see that

any bad condi-

tion of the arm,

hand, or fingers

is attended to.

An irritable fin-

ger-nail may be

the whole cause

of the trouble.

In Fig. 113 are

exhibited the

glands of the

groin. There is

a double row of

them, one in the

line of the groin,

the other below

them in the

upper part of

the thigh. The

latter receive

lymphatic ves-

sels from the

leg and foot. An
irritable toe-

nail may irritate them. The former are con-

nected with the private parts, the genital

Fig. 113.—Lymphatic Vessels of Leg and

Groin, and Glands of the Groin.

Chain of glands above the groin, d, e, /,

below the groin in front of the thigh, a, b,c.

The dark lines are the lymphatic vessels.
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organs, and the region of the anus. Hacks oi

sores about these parts readily cause enlarge-

ment and inflammation of the glands of the

groin.

This is the first part of the treatment,— re-

more any source of irritation, to the gland. If

the disease be but beginning, do nothing else

;

in particular, do not rxd> the gland, otherwise it

may he loorried into producing matter

;

only let

the part be kept moderately warm and protected

from all rough usage by rubbing, fingering, or

otherwise. Should the inflammation develop,

still do not rub, nor apply any stimulating lini-

ments to the part. That can only increase the

inflammation. Soothing applications must be

the rule. For this purpose apply cloths wrung

out of warm water. Give the patient a dose of

castor-oil, seidlitz, or citrated magnesia (eflfer-

vescing), so as to open the bowels freely. Light

nourishing diet, particularly milk food, is proper.

The inflammation may lessen and promise to

pass ofl‘ without matter being formed. Aid

this result by keeping the person quiet, by

applying the warm cloths occasionally, and by

putting on a light flannel cloth between the

times of using the warm applications, and by

still an occasional dose of medicine. Often,

however, matter is produced, and an abscess

formed in the gland. This must he opened hy

a surgeon to let the matter out. Let no mistake

be made about this. Very many people strongly

object to an abscess about the face or neck

being opened by a surgeon. They prefer to

let it burst. They seem to imagine that, if

opened with a surgeon’s lancet, it will take

longer to heal or leave a worse mark than if it

is poulticed and allowed to open by its own
processes. It would be difficult to discover any

reason for this idea, which, it ought to be said

plainly, is utterly false and absurd. Suppose

it is necessary to make an opening in a sheet of

glass, nobody would be mad enough to imagine

that the safest way was to dash his fist through

it, or to throw a stone through it, or to break
the hole in it by a strong pressure against it

from one side. Everyone would at once say,

let a glazier be got, and let him cut the piece

out with a diamond. In that way a clean cut

would be made, while in any other way there

would be the certainty of a star-shaped or ragged
hole, and the risk of destruction of the glass.

Now it is precisely the same with the collection

of matter in the gland. It must be got out.

If it is left to burst, the matter goes on collect-

ing; it cannot at once break through healthy
skin. More and more collects until the skin

is stretched, and itself becomes more or less

inflamed with the pressure on it from within.

Ey-and-by the skin becomes undermined and

thinned, and at last, when it has become so

injured by the pressure and inflammatory pro-

cess, and so softened that it cannot hold against

the pressure any longer, it gives way, and

instead of a clean opening, a ragged, irregular

tear is produced. Matter comes oozing away

for a considerable time, and at last, when it

heals, an ugly livid scar is left to mark the

place. If, however, as soon as matter forms, a

clean cut is made through the still healthy

skin, the matter thoroughly cleaned out, and

the wound properly closed, no further trouble

should arise, and a fine line, which might be a

wrinkle in the skin, should alone remain, a

scarcely noticeable sign of what has been done.

It is quite true that doctors often open such

abscesses without getting them to heal quickly.

From the wound matter proceeds for days and

weeks, and finally a bad mark is left. The

parents or friends of the child complain loudly,

blame the doctor, and on the basis of their

small experience assert the abscess ought never

to have been opened. But in the majority of

cases the reason is that the doctor has not been

consulted early enough. The joarents or guar-

dians have tried their own hand first, and

usually only after delay, and after the jDart has

been worried by the attempts made to set it

right, is the case brought to a surgeon. If the

inflamed gland is to be treated with success it

must be properly treated from the first
;
and if

an abscess is to leave no mark, the matter must

be afforded a way of escape as soon as it has

formed.

The treatment for chronic cases consists in

treating the scrofular or other constitutional

condition which maintains the gland affection.

The treatment is mainly good nourishing food,

sea-bathing if possible, and the use of cod-liver

oil, chemical food, or syrup of the iodide of iron,

of which half a tea-spoonful is an ordinary dose.

In such cases applications to the gland itself

are not desirable. Often, however, the gland

is quite destroyed and its place occupied by

masses of cheesy matter, or unhealthy-looking

ulcers are the result of the disease. All such

unhealthy material should be scraped away by

a surgeon.

Lymphatic Tumours.—The lymphaticglands
are liable to increase of size from excessive

growth of the adenoid tissue of which they

are composed fsee p. 201). This occurs in
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LEUCocYTiiiEMiA (see page 235). Lymphoma
and lymphadenoma {Hodgkin's Disease) are

terms applied to some forms of lymphatic

tumours. They cannot be considered in such a

work as this. It is, however, of importance to

notice that cancer speedily affects the lymphatic

glands, and thus a cancerous tumour, which is

at first a local disease, that is, affects only the place

in which it is situated, spreads by particles of it

being carried by lymphatic vessels to glands in

the neighbourhood. From the glands it spreads

onwards till the local disease becomes a consti-

tutional affection. Now this is of the utmost

consequence to notice, because while the disease

is still local it may be curable, only, however,

if the tumour be completely removed by a sur-

geon. If, however, the diseased part has not

been cut out, but has been allowed to extend

so as to infect the glands, the time most favour-

able for operation is past. Therefore the

earliest possible operation for the removal of a

cancerous tumour is necessary, and no consider-

ation should be permitted to encourage delay

as soon as a qualified surgeon has given his

opinion that the disease is cancer and shduld be

removed. Of course it becomes evident that

a case of cancer in some of the abdominal

orcrans cannot thus be interfered with, and so

the disease rapidly spreads among the glands

of the bowel.

Diseases connected with the Spleen.

The spleen is undoubtedly affected by dis-

eases common toother organs, such as congestion,

overgrowth, tumours, &c. &c. But the symp-

toms of such affections are too vague and the

results too uncertain to be dwelt on here.

Enlargement of the Spleen is a common

feature in cases of ague, which is discussed

among Fevers, and in the disease called leu-

cocythaemia, referred to under Diseases of the

Circulatory System, p. 235.

Diseases Connected with the Thyroid

Gland.

Goitre {Bronchocele, Derbyshire Neck) is the

chief disease of the thyroid gland (p. 205). It

consists of an enlargement of the gland, some-

times a uniform enlargement of all its substance,

sometimes an excessive growth of some part of

its ordinary structure. The amount of enlarge-

ment varies from a mere extra fulness in the front

of the neck to an enormous growth hangingdown

over the chest. It is commoner in females than

in males, and occurs rather oetween the ages of

eight and twenty. It is a disease which may
be found anywhere, but is endemic, that is,

common among the people living in a certain

district. Thus in England it is common in

Derbyshire, and is hence called Derbyshire neck.

In Yorkshire, Hampshire, Sussex, and Notting-

hamshire, in the Swiss valleys, among the Alps,

Himalayas, Andes, and in the Green Mountain

region of Vermont in America it is also com-

mon. Its frequent occurrence in such districts

is ascribed to some malarious tendency, and

specially to the nature of the drinking water.

An excess of lime salts in tlie water, particularly

carbonate of lime, is held to be the chief cause

of its production. People coming into a goi-

trous disti'ict, who stay in it for a sufficient

length of time, are liable to be affected, while

children of people who have the disease, and

who are removed from the place, cease to be

liable. The disease is not, therefore, hereditary,

but peculiar to the locality.

Its symptoms are those of a tumour situ-

ated in the lower part of the front of the neck,

in front of the windpipe. The tumour goes on

enhu'ging, usually without pain. Any other

symptoms are such as would naturally result

from the presence in that region of a tumour

of any size, symptoms due to pressure. The

pressure on the windpipe may obstruct the pas-

sage of air by compressing the tube. The gullet

behind may be compressed. Veins may bepressed

upon, and nerves. The danger of compres-

sing nerves is specially great, since the nerves

proceeding to the windpipe are liable to be

involved, and the irritation produced may lead

to sp.'ismodic closure of the windpipe and sudden

suffocation, or suffocation may arise from gra-

dual closure of the tube by the gradual com-

pression. Even when the tumour is of moderate

size, headaches, some difficulty of breathing,

and tendency to congestion in the head are

signs of the pressure produced by it.

Treatment.—The first thing to be done is

to have the patient removed, if possible, from

the goitrous district to the sea-coast. If this

be impossible, at least efforts may be made to

diminish the tendency to goitre by purifying

the drinking water, which seems to be the chief

agent in the disease. If it contain excess of

carbonate of lime, this may be got rid of by boil-

ing the water. Carbonic acid is driven off, and

the lime in combination with it falls to the

bottom, so that the clear water may be decanted

off. Shaking it up with air will render it

palatable for drinking. Clark’s process for
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ridding water of excess of carbonate of lime

consists in adding lime to the water. This

unites with the excess of carbonic acid in the

water to form carbonate of lime, which bills to

the bottom along with the carbonate previously

held in solution in the water. The water may

also be purified from salts by distillation. But

this pi’ocess removes all the salts fi'om the

water, and makes it very tasteless, which is

not desirable.

As regards medicines for the treatment of

goitre, the chief is iodine, given as iodide of

])Otassium ii] doses of 2 to 20 grains according

to age and the way in which it is tolerated by

the patient. It should be given twice or thrice

daily, simply dissolved in water. Along with

it there may be conjoined the use of iodine

liniment painted over the enlarged gland occa-

sionally, but not often enough to irritate the

skin.

The treatment by “burnt sponge” is the

same as that by iodine. It seems to be the

iodine in the “ burnt sponge ” that is the effi-

cient ingredient.

In India an ointment of mercury is used. It

is made by melting one pound of lard or mut-

ton suet, which, when melted, is cleaned,

strained, and then allowed to cool. When it is

nearly cold, 180 grains of the biniodide of mer-

cury, ground into a very fine powder, are mixed
with it in a mortar till the red powder is

uniformly distributed through the lard and no

grains are visible. The ointment is kept in pots,

protected from the light. It is used in the fol-

lowing way : At sunrise the ointment is applied

to the swelling by means of an ivory spatula,

and is well rubbed in for at least ten minutes.
“ The j)atient then sits with the goitre held up
to the sun as long as he can endure it. In six

or eight hours there will probably be some pain
from the blistering action of the application.”

The af)plication is repeated at about two in the

tafternoon, the ointment being lightly rubbed
in this time, and is allowed to remain for

several days. In ordinary cases one treatment
of this kind is sufficient, but if necessary it may
be repeated in six or twelve months. When a
strong sun is not obtainable a very hot fire

may act as its substitute, the patient sitting

before it. The same ointment may be employed
by rubbing it in, morning and evening, for

several days.

It is not considered justifiable to have the

tumour removed by an operation, and that for

various reasons, among them because of the
extensive blood supply to the gland, and the

way in which this is increased in enlargement

of the gland. Cysts, abscesses, &c., that may
form in the gland are opened, often with great

relief to the patient.

Exophthalmic Goitve {Graves' Disease, Base-

dow's Disease) is a disease in which enlargement

of the thyroid gland, great prominence of the

eyeballs {exophthalmos, from Greek ex, out, and

ophthalmos, the eye), and extreme palpitation

are the special features. The disturbance of

the heart and the protrusion of the eyeballs

may, however, exi.st without the thyroid en-

largement. Indeed it is not known what is the

true cause or nature of the disease. It occui s

usually in young women after puberty, and

commonly in pale, nervous subjects. Indeed

some believe the disease is at first due to some

bad condition of the sympathetic nervous sys-

tem (see p. 98).

The symptoms are chiefly those already

mentioned connected with the heart, the eyes,

and the thyroid gland. Other symptoms are

common—disturbances of the digestive system,

irritability of temper, feverishness, sleeplessness,

and irregularity of the monthly periods. The
person’s eyes are easily fatigued, and motes are

seen passing before the sight.

The proper treatment is doubtful. All that

is of advantage to note here is that marked
benefit has been derived fi'om the administra-

tion of 5 drops of tincture of belladonna every

hour. How long this should be continued

depends on the relief exj)erienced. It may,

however, take several days before the relief

from its use is obtained.

Cpetinism is a form of idiocy associated

with a peculiar condition of the body. It is

mentioned here because it is associated with

goitre, and seems to be due to the same cause.

Cretins are usually affected with goitre, and

are numerous in districts where goitre prevails.

Moreover, cretinous children are usually the

offspring of goitrous parents. Cretins are ill-

grown and stunted, with swollen bellies. The
skin is coarse, head large, flat at the top and ex-

panded at the side, the nose sunken and flattened

at the bridge, the lips thick, chin protruding,

mouth wide and gaping, the tongue large. The

countenance is dull and heavy; there is general

muscular weakness and slowness of sensibility.

Associated with these are feebleness or want of

intellect, and sometimes deafness and dumbness,

perhaps squinting and blindness.

Treatment of cretins is more moral than any-

thing else. Careful training may do much for
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them, along with good food, cleanliness, exer-

cise, &c. The disease does not appear to be

hereditary, and goitrous peo{)le who have re-

moved from the tainted district do not beiret

cretinous children. It also ajipears that ci’etins

who have remov^ed from the district where goitre

prevails and live in a healthy jdace may beget

children free from both goitre and cretinism.

Cretins are liable occasionally to violent out-

bursts of temper, which, however, proper train-

ing and moral control can do much to prevent.

As a rule, however, they are quiet and harmless.

An establishment for the care of cretins has

been founded at Abendberg, near Interlaken,

in Switzerland, by Dr. Guggenbiihl.

Disease connected with the Supra-penal

Capsules.

Addison’s Disease is the only disease con-

nected with the cajisules above the kidney that

need be noticed here. It receives its name
because it was first described by Dr. Thomas
Addison, a physician of London.

The chief symptoms are gradual on-coming

of extreme weakness and a ])eculiar discolora-

tion of the skin. The person becomes less and

less disposed to bodily exertion, and the least

etibrt brings on shortness of breath and palpi-

tation
;
and, in advanced cases, sudden attacks

of faintness are the result of even trifling

exertion. Various other symptoms accompany

these—loss of apjietite, sickness and vomiting,

dimness of sight, headache, chilliness, &c. The

discoloration of the skin is in the form of a bron-

zing, beginning as a darkening of the skin, first

in the face, neck, and hands, and then in the

lower parts of the body, the hue gradually

deepening till the dark colour is attained. The

bronzing is due to the deposition of colouring

matter in the cuticle or scarf skin. These symp-

toms are associated with alteration of structure

of the supra-renal capsules. Since Dr. Addison

published his discoveries, however, cases of dis-

ease of the capsules have been met with in

which there was no discoloration of the skin.

Death usually results from weakness, and

occurs commonly within a year, though the

disease may continue for several years before it

proves fatal.

Treatment is vain. All that can be done is

to maintain the patient’s strength, as much as

possible, by wholesome food, tonics, and perhaps

stimulants. The person should also be kept at

rest, since fatal prostration may result from

slight exertion.

Section VIII.—THE BLOOD AND THE
CIRCULATORY (HEART AND BLOOD-VESSELS) SYSTEM.

A.—ITS ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

The Blood

:

Its Structure and Microscopical Appearance—Plasma—Red and White Corpuscles;

Its Coagftttofto/i—Fibrinogen and Fibrinoplastin ;

Its Chemical Composition—Ilremoglobin—Gases;

Its Functions.

The Apparatus of the Circulation:

The Heart— It?, Shape and Size—The Pericardium— Its Chambers and V'^alves—Blood-vessels connected

with it—Its Action and Nervous Control;

The Blood-vessels—UtrnctnTe of Capillaries, Arteries, and Veins;

The Distribution of the Blood-vessels.

The Circulation of the Blood:

The Circulation in the Body generally and in the Lungs—The Portal Circulation;

The Circulation in the Arteries—The Pulse

;

The Circulation in the Capillaries—Vascular and non-vascular tissues;

The Circidation in the Ferns-Summary of the forces that carry on the circulation
;

The Rapidity of the Circidation;

Nervous Control of the Circidation—Ya.?,omotov Nerves— the Production of Blushing and Pallor.

than for systematic reading. Nevertheless if

has been con.sidered advisable to take up one

part of the body after another in a regulai

order, so that, if any one chooses to read the

THE BLOOD.

The Structure of the Blood.—This work

is, of course, designed more for consultation
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sections on Anatomy and Physiology in the

order in which they are given, a general anil

connected account of the whole body in its

structure and workings will be obtained. It is

of value for the understanding of the subject of

this section to consider, for a moment, what

stage has been readied in the regular study of

the body. In Section VI. we discussed the

process of digestion, and perceived that the

whole end and aim of that process was to ^M’e-

pare material tit to enter the blood and maintain

its cpiality and quantity. The consideration of

the lymphatics and blood glands, in SectionVII.,

showed that the blood received supplies from

lymphatic vessels of lymph prepared by lym-

phatic glands, and had also additions made to it

by the blood glands, notably the spleen. We
thus perceive that the blood, which is being

continually drained by the demands made on it

by the whole body for its nourishing material,

has two main sources of supply, namely, first

and chiefiy, the food, and secondly, the lympha-

tics and blood glands. We shall see in the

succeeding section that this does not exhaust

the sources whence the blood draws sujiplies,

and that the lungs are the channel by which a

substance is conveyed to the blood, not second

in importance to what is received by the

alimentary canal, the substance oxygen gas,

namely.

Such being the sources of the blood, our next

question is as to its nature.

The microscopic appearance of blood.

—

The microscope reveals much as to the nature

of the blood. Blood is prepared for examination

by the microscope in a very simple way. The
twisted corner of a handkerchief is wound
tightly round the end joint of a finger. That

obstructs the flow of blood, and the point of the

finger becomes purple and congested. A smart

dab with a clean needle draws a drop of blood

at once. A small quantity is got on the centre

of a slide, such as is used for microscopic purposes,

by making the slide touch the drop, and it is

immediately covered with a very thin circle of

glass (a cover glass). The slide is then put on
the stage of a microscope and examined. Under
a moderately high magnifying power the ap-

pearance represented in Fig. 114 is seen. The
blood is evidently not altogether fluid. It con-

tains small bodies in great numbers, which are

floating in a liquid. Contrary to what would be

expected, the liquid is of a light straw colour, in-

deed almost colourless. The small bodies, how-
ever, are coloured. They appear red when seen

in layers, but singly they are yellow. The

fluid is called plasma, or liquor sanguinis

(liquid of the blood); the small bodies are the

red corpuscles (small body, Latin corpus, a

body) or cells of the blood. If the prejiaration

be quickly examined, or if the cover glass be

gently disturbed with a needle, the corpuscles

will be seen separate from one another, but they

quickly run together to form rows or rouleaux,

like piles of coin, as rejiresented in the figure.

This is owing to their shape. If one be carefully

Fig. 114.—A Drop of Blood, seen under a Microscope magnifying

by 350 diameters.

examined as it lies on its edge, it presents the

appearance shown at a in Fig. 114, thinner at

the middle than at either end. If one be seen

lying on its face its appearance is as represented

by h of the same figure. It is circular, and the

centre is dark, while the edge is clear. If the

focus of the microsco})e be altered, the centre

becomes clear and the edge dark. In other

words the two surfaces of the corpuscle are not

flat, they are hollowed towards the centre, so-

that the corjiuscle is thinner at the centre than

at the margins. The body is thus hollowed

oil each surface, is, in a word, a biconcave

disc. On a casual glance the red corpuscles

are the only bodies seen in the fluid, but, on

looking carefully, other bodies slightly larger

and few in number are perceived. They are'

seen here and there in the spaces formed by
the rows of red cells. They keep separate from

one another, are white, and contain little dark

granules in their interior. They are the white

or colourless corpuscles of the blood, and are

also termed leucocytes (Greek leukos, white, and

kfitos, a cell). They are represented in Fig.

114, c. There are usually not more than three

or four seen in the field. There is in healthy
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hnman blood, on an average, one white blood

corpuscle for every 600 to 1200 red ones. They
are irregularly globular in shape.

Much can be learned about these blood cells by
simple means. On the addition of water to the

drop of blood, the red corpuscles swell up, lose

their biconcave shape, and become round. They
also become paler, while the fluid in which they

float becomes yellowish. The meaning of this

change is that the water has entered into the cor-

puscle, swelling it up, and has dissolved some of

its colouring matter, which passes out and stains

the plasma. The addition of a strong solution

of sugar or salt causes them to shrink and be-

come shrivelled looking, because the fluid parts

of the cell have passed out to dilute the plasma,

rendered more dense by the addition of the .salt

solution. The action of acetic acid causes the

red blood corpuscle to disappear. It becomes

paler and paler, and finally becomes invisible,

or at least but the faintest shadowy indication

of it is left, if the action of the acetic acid is not

pushed. No trace of it may be left. On white

blood corpuscles the action is similar, the cell

becomes more and more transparent, till the

bulk of the granular protoplasm of which it is

composed disappears. Something else is, how-

ever, brought into view, namely, small bodies—
nuclei—contained in the cell, but not easily seen,

because obscured by the protoplasm, till the

clearing up of the cell reveals them. A small

white blood coi’puscle may contain only one

nucleus, the larger ones contain several. Thus,

besides the differences already noticed, the red

and white corpuscles of human blood differ in

this, that the latter are nucleated while the

former contain no nucleus.

Almost all vertebrate animals (animals having

a backbone) have the kinds of blood cells des-

cribed, but they are not all of the same appear-

ance as in human blood. In mammals (animals

that suckle their young) the red cells are disc-

shaped and without a nucleus, except in the

camel, where they are oval though without a

nucleus. In all other vertebrate animals they

are oval and have a nucleus. In man and in all

mammals, with the exception of the camel tribe,

the red corpuscles are biconcave as already des-

cribed; but in birds, rei)tiles, and fishes they

are biconvex, thicker in the middle than at the

edges. They differ in size also in various ani-

mals.

When carefully measured, human red blood

corpuscles are found to be about the 52^7^ of an

inch across. [The white corpuscles are larger,

being about the of an inch in diameter.] In

the elephant they are 2yVs ;
in themusk-

deer they are very small— P^'o-

teus, a remarkable amphibian (an amphibian is

an animal that has gills like a fish when young,

but can breathe air directly when full grown)—
in the proteus there are the largest red corpuscles

found in any vertebrate animal— of an inch.

Fig. 115.—Blood corpuscles of various animals magnified in

the same scale.

a. From proteus (an amphibian); b, salamander (amphibian); c, frog;

d, frog’s corpuscle after addition of weak acetic acid, showing nucleus;

e, bird; /, camel, oval, "but not nucleated; g, fish; /*, crab or other

invertebrate animal.

In Fig. 115 are shown corpuscles of various ani-

mals magnified by the same amount.

A remarkable thing about the colourless blood

corpuscles is their power of altering their shape.

The red corpuscle can have its shape altered,

but only by pressure from without. The pres-

sure of one on the other changes the shape, and

on removal of the pressure the old shape returns.

If a red corpuscle is passing through a narrow

channel it lengthens and becomes narrow till

it has passed through, when its shape is restored.

But the white corpuscle is active in its change.

It is constantly changing, but so slowly as to be

with difficulty noticed in an ordinary prepara-

tion of a drop of blood. The change of shape

is effected by what is called amoeboid move-

ments, because the movements are similar to

those of the amoeba, a minute living thing found

in stagnant fresh-water pools. The corpuscle

can push out and draw in portions of its body,

which is now globular and now elongated.

By such changes of form the cell may wander

from place to place. Recent observations have

shown that the white corpuscles may wander out

of the blood-vessels in the living body, pushing

their way through the living walls and insinuat-

int; themselves amoiiffst the tissues outside the

vessels. The cells have been called, in conse-

quence, wander cells. Moreover, the cells that

form the matter of an abscess are not distin-

guishable from the white cells of the blood, and

it is not certain whether they are not cells which

have passed outof the blood-vessels in the process

of inflammation. (See p. 247.) Again, the white

cells found in lymph after it has passed through
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a lymphatic gland, found also in such numbers in

lymphatic glands and in the spleen, are identi-

cal with those of the blood. It is supposetl that

they take their origin in the spleen and lym-

phatic glands, and that the red corpuscles are

afterwards developed from them. The number

of white cells increases in tlie blood after meals

and quickly diminishes again. Thus a German

observer estimated the proportion of white cells

to red before breakfast as 1 to 1800, an hour

after breakfast as 1 to 700, and some hours later

as 1 to 1500.

The quantity of blood in the body has been

estimated in various ways, though, of course,

the quantity cannot be stated with absolute

accuracy. It is supposed in an adult man to

be about one-thirteenth of the total weight of

the body, that is about twelve pounds by weight

in a person of eleven stones. When the multi-

tude of corpuscles in a single drop of blood is

considered, it will be evident that the total

number of corpuscles in the blood of the body

is scarcely countable, and certainly quite incon-

ceivable. They have been counted, however,

and the estimate is that in the of a cubic

inch of blood there are a little over five millions

of corpuscles. It has also been estimated that

if all the red blood corpuscles in the blood of

an adult man could be laid down side by side,

they would cover an area of 3000 square yards.

In the disease called ancemia the number of

red coi'puscles is greatly diminished. Plethora

is the term applied to the opposite condition, in

which the number is greatly in excess of the

usual number.

Coagulation of the Blood.— If blood be
drawn from an animal into a vessel surrounded
by a freezing-mixture it remains liquid. The
corpuscles, being heavier than the fluid in wliich

they float, fall to the bottom, and thus the blood
is separated into the corpuscles at the bottom of

the vessel, and the plasma or liquor sanguinis
above. If the blood were kept in the fluid state

for a sufficient time the difference in the layers of
plasma and corpuscles would be marked by the
great difference in colour, the plasma being
almost colourless, and the layer of corpuscles of
a deep red. If, then, the cold were withdrawn
the blood would speedily cease to be fluid, and
would become a coagulated or clotted mass,
the solidified plasma having the appearance of a
clear jelly with a yellowish tinge. The cause of
the clotting is easily seen if one takes a drop of
blood on a slide, and waits for a minute or two
before putting on a cover glass and examining

it. In two or three minutes the drop of blood

on the slide forms a clot. On covering it with a

covering glass, and examining with the micro-

scope, fine glassy fibres are seen forming an ir-

regular net-work, in the meshes of which lie the

corjmscles. It is the formation of these fibres

that has caused the setting of the drop of blood.

The substance thus formed from blood, after it

is withdrawn from the vessels, is called fibrin.

It consists of white, structureless filaments or

thi’eads. It does not seem to exist in the blood

as fibrin, as we shall see, but is formed after the

blood is drawn, or after contact of the blood

with foreign bodies. Fibrin is formed very

quickly in blood removed from the blood-vessels,

but its formation may be delayed by cold, as

we have already seen, or by the addition to the

blood of certain salts, common salt, for example.

Fibrin may be separated from blood, before

coagulation takes place, by whipping the blood

with twigs. The fibrin forms on the twigs, from

which it can be washed off, when it appears as

a white stringy substance. The blood left be-

hind will no longer coagulate, because the fibrin

has been removed.

Suppose now that blood be drawn into a tall

glass vessel, no precautions as to the maintenance

of a low temperature being taken, in from five to

ten minutes coagulation takes place throughout,

and a sort of firm red jelly is formed. The cor-

puscles, not having time to sink to the bottom,

are entangled in the meshes of the fibrin, and the

whole mass is red in colour. The clot takes the

shape of the vessel in which it is contained. If a

little delay has taken place in coagulation the

corpuscles have sunk to some extent, and the

clot will have a deeper colour towards the deeper

parts, the bottom layer being deepest of all.

The white blood corpuscles are, however, lighter

than the red. They do not sink so fast, and are,

therefore, entangled towards the surface of the

clot, giving it a whitish or creamy look on the top.

This used to be called the buflFy coat. Where the

coagulation has been very quick, the separation

has no time to be effected, and the buffy coat is

absent. If the clot be left alone in the glass vessel,

by and by other changes take place. The fibrin,

whose formation has caused the coagulation,

begins to shrink. As the clot is attached to the

sides of the vessel the shrinking is more pro-

nounced towards the centre, and thus the sur-

face of the clot gets hollowed or cupped, as it is

called. The shrinking of the clot squeezes out

a clear yellowish fluid, which soon separates the

clot from the sides of the vessel, and thus we
have the clot floating in a fluid of a straw-yellow
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colour. This straw-yellow fluid is serum. Now
let us distiuguisli between serum and plasma.

In blood as drawn from an animal we have
corpuscles, and plasma or liquor sanguinis.

By coagulation the plasma is separated into

tibrin and a fluid—the serum. Tints blood, less

its corpuscles, is plasma or liquor sanguinis; and
plasma, less its tibrin, is serum. This difference

may be represented in the following way:

—

Circulating Blood
consists of

—

Liquor Sanguinis
)
Serum

Coagulated Blood
Consists of

—

Serum
or Plasma

~

Corpuscles

(red and white)

1 Fibrin

—^Clot
It was formerly supposed that the fluid part

of the blood held fibrin in solution, and that,

when coagulation took jtlace, the fibrin was pre-

cipitated or became solid, as in well-known

chemical reactions, or that it became solid in

consequence of something escaping from the

blood, which held it in solution. The view now
held is that fibrin does not exist as such in the

blood, but is formed, at the time of coagulation,

by the union of two substances, called fibrino-

gen and fibrinoplastic substance, previously

in solution in that fluid. Why these substances

do not unite in the blood in the vessels of a

living animal has not yet been satisfactorily

determined. In certain diseased conditions,

however, they do unite. Thus foreign bodies

introduced into the cui’rent of the circulation

—

a thread drawn through a blood-vessel and left

there, for example—soon become covered with

a layer of fibrin. It is well known, also, that a

deposit of fibrin may readily occur on a part of

the surface of a blood-vessel, or of the valves of

the heart, that has been roughened by inflam-

mation. When a clot is thus formed, either in

the heart or vessels, it is called a thrombus.

The risk of such an occurrence is great, and

it is specially so when the deposit is on the

edges of one of the valves of the heart, for a part

of the clot may be detached and whirled away

in tlie current of blood till a vessel is reached

too small to give it passage. Tlie clot blocks

the vessel, and thus the area which it supplied

with blood is either permanently or temporarily

deprived of its supply. In such a case the clot

is called an embolus, and the occurrence em-

bolism.

It is by the formation of a clot that bleeding

from a vessel that has been opened is stopped

naturally. The clot closes the opening, and

gradually fibrous tissue becomes formed at that

part of the vessel, which thus becomes per-

manently closed. When a wounded artery is

tied the same thing happens. A clot fonns

at the tied part, and finally fibrous tissue takes

its place and the vessel is completely sealed u]>.

The Chemical Constitution of the Blood.

—Human blood has an average specific gravity

of 1055 ;
it has an alkaline reaction, which in

shed blood quickly diminishes up to the moment
of clotting. We have seen that cii'culating

blood consists of corpuscles (red and white)

floating in plasma. Of the total weight of blood

more than one third, and less than one half, is

made up of the corpuscles, and the rest of the

weight is made up of plasma. The plasma con-

tains fibrin and serum, the fibrin forming about

2 per cent, a remarkably small quantity con-

sidering the part it plays in coagulation.

The red corpuscles consist of 57 parts of

water and 43 parts of solid matters in 100 parts

of the wet corpuscles. The solid matter is

mainly a substance called haemoglobin, form-

ing 90 per cent of the solids of the corj)uscles,

the remainder being proteid substances, traces

of other organic substances (cholesterin and

lecithin), and inorganic salts—the salts of po-

tassium and phosphates. Haemoglobin consists

of an albuminous body, globulin, and a col-

ouring matter, haematin, and it is capable of

crystallizing in various shapes. It is remark-

able for containing 4 jDarts of iron in 1000.

Haemoglobin forms a combination with oxygen

gas called oxy- haemoglobin, which is of a

bright scarlet colour. But the oxygen may be

removed from the haemoglobin, which then be-

comes of a darker and moi’e purj>le hue; or, if

carbonic acid gas be substituted for the oxygen,

a dark colour is produced. This is the essence

of the explanation offered for the difl’erence

between the scarlet blood found flowing in ar-

teries, and the more puiqflish blood of the veins.

This is explained at greater length in Section

IX. If haemoglobin, dark in hue because it

has been deprived of oxygen, be exjiosed to an

atmosphere containing that gas, it seizes upon

it greedily, and speedily becomes of a bright

hue. This is the reason why blood which may
have been dark when shed, becomes of a bright

scarlet colour, at least on the surface, if exposed

to the air. It seizes on the oxygen of the air.

Thus the red blood corpuscles consist mainly of

a substance greedy for oxygen, and thus these

bodies become the oxygen carriers of the body,

seizing upon the oxygen which they get in the

air in the lungs, and hurrying with it to the

remotest parts of the body. (See Section IX.)
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Haemoglobin, it may be added, is also called

haematoglobin or haematocrystallin.

The serum of blood, that is, the plasma de-

prived of its fibrin, consists of water 90 per

cent, albuminous or proteid substances 8 to 9

per cent, and 1 to 2 per cent of fats and saline

matters, and substances capable of being dis-

solved out by alcohol or ether, and hence called

extractiv'es, such as urea, kreatin, sugar, lactic

acid, &c. The saline matters are chiefly salts

of sodium. Thus the serum differs from the

corpuscles in which the potash salts are found.

The blood also contains gases, which may be

separated from it by allowing the blood to flow

into a vacuum at a temperature higher than

blood heat (98°‘4 Fahr.). At the ordinary pres-

sure of the atmosphere, 30 inches of mercury,

and a temperature of 32° Fahr., thecpiantity of

gas separated from 100 volumes of blood is

about 60 volumes. It consists of oxygen, car-

bonic acid, and niti'ogen, in different propor-

tions according to whether the blood was ar-

terial or venous. Thus the 60 volumes are dis-

tributed as follows

:

—
Of Oxygen Of Carbonic Acid Of Nitrogen

volumes 39 volumes 1 to 2 volumes.

The significance of these figures will be com-

mented on at greater length in the section in

which breathing and its purposes are discussed

(Section IX.); but it is well to note now that

arterial blood contains more oxygen and less

carbonic acid gas than venous blood. With that

fact we at once associate the bright scarlet hue

of arterial blood, and the purplish colour of

venous blood, remembering the love of the

haemoglobin of the red blood corpuscles for oxy-

gen, and the bright colour resulting from its

satisfaction, and the dark colour resulting from

deprivation.

The Functions of the Blood are to carry

nourishment to every tissue and organ of the

body. It may be compared to a stream flowing

through a tract of country, and giving off

branches in all directions, so that it waters

every quarter of the district. We know that

that tract of country is likely to be extremely
fertile, and we know what a change would come
over it if the river were dried up; or, if one
branch only were suddenly cut off, we know what
a contrast the part formerly supplied by that

branch would present to the rest, still watered S

as before. Now for the tract of country sub-
^

stitute the human body, and for the stream,

with its many branches to every part of the

country, substitute the blood carried in channels

(the blood-vessels) to every portion of the body,

and we have a very striking similarity. For

the blood flowing through a part of the body

as surely bathes the tissues beside which it

flows, as does a river water the fields along

its banks. Thus the liver cells (p. 141) are

situated in groups on the blood channels,

which exist in such abundance in the liver.

As the stream of blood flows past, they select

from it what they need for their work, just as

different trees and plants along the bank of a

stream will suck up what nourishment they

need. The liver cells select from the blood the

substances out of which they may manufacture

the bile salts, the bile colouring matters, &c. It

is the same blood that flows through tlie brain,

and here it comes in contact with brain cells,

whose function, connected with thinking, feeling,

willing, &c., is very different from that of the

liver cells. Nevertheless from the same blood

they find nourishment for their life and the source

of their activities. They too select from it the

substances they need, and convert them into

that which it is their business to ]>roduce, and

which is something very different from bile salts

and colouring matters. It is the same blood that

I

flows through a muscle and bathes the muscular

fibres. They also find in it the elements that

!
are necessary for restoring exhausted muscle

fibres and building up new ones. It is the

same blood that flows through the tissues of the

eye and maintains in health and power this

most wonderful of optical instruments. In

short, just as in. one garden you may have

the lily and the rose near neighbours to straw-

berry beds and apple-trees, growing from the

same earth and having the same rain and sun-

shine Horn heaven, yet each one selecting from

j

the common nourishment the elements it needs,

i

and converting them into flower and fruit very

I

different from one another, so the blood in the

human body contains nourishment for the liver

cell and brain cell, muscular fibre and sentient

organ, which each selects as its needs dictate.

While this is the main function of the blood,

it serves that other purpose of carrying away, in

its cuiTent, from the tissues substances, pro-

duced by their work, whose removal is necessary

for the continuance of the healthy life of the

part.

It is, then, quite clear how conditions of the

blood speedily affect the whole body. Suppose

the blood to be insufficient in quantity. Each
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tissue and organ gets a supply, but not enough.
Its vigour is, therefore, diminished and its effi-

ciency impaired. If the blood be equally dis-

tributed, all parts of the body may suffer equally

and general symptoms of ill-health, not symp-
toms pointing out definitely one suffering part,

are the result. In some cases one organ may
suffer more than another, may get less than its

own share of the diminished supply, and along-

side of the general symptoms which point out

the general condition, are others indicating

some organ on which the privation is specially

hard. The blood may, however, be sufficient

in quantity but bad in quality. Some particular-

element may be wanting. For example, scurvy

is held to be due to absence from the food of

some element, perhaps potash salts, perhaps

citric acid, which fresh vegetables su])j)ly. Some
substance may be present that ought not. For

exani])le, the liver may have failed to separate

bile, and substances are left in the blood, which,

being caiTied through the body, act directly or

indirectly as a poison. Some material may also

gain entrance by the food, or air, or in other

ways, which vitiates the quality of the blood

and impairs its value as a nourishing fluid.

How dependent, therefore, the whole body is

on the quantity and quality of the blood is evi-

dent, and will become more clear when the re-

sults of its impaired efficiency are studied in

the second part of this section.

THE APPARATUS OF THE CIRCU-

LATION.

The blood being the source of nourishment

of all the tissues of the body, its need of con-

stant renewal is apparent, for, otherwise, all

nourishing material would speedily be abstracted

from it. Moreover tissues not only remove

from the blood what they require, but they

pour into it the waste products of their activity.

If the blood were stagnant in tlie tissues it

would thus not only be deprived of all nourish-

ment, but would be loaded with waste and poi-

sonous material. Therefore, as fresh blood

must come constantly streaming to an organ or

ti.ssue, so must it as constantly flow away again,

carrying impurities with it. The main idea of

the circulation is thus ea.sy to understand.

There must be a central pump, so to speak,

from which large pipes, to continue the illustra-

tion, pass off, leading to smaller and smaller

pipes distributed throughout the whole body.

The blood must be pumped into the large pipes

and forced along till it reaches the smallest

branches, so that it may have access to the re-

motest parts. There must also be a second

system of jnpes, by means of which the blood,

after nourishing the tissues and being laden

w-ith their waste products, is brought back

again to the central pump to be again distri-

buted. Somew'here in this circuit there must

be means for jmrifying the blood from the w\aste

products it has received. Now this central

pump is the heart, and the pipes leading from

it and passing into smaller and smaller branches

are the arteries, the fine vessels into which

they ultimately pass being called the capillaries,

while the j)ipes along which the blood is brought

back to the heart are the veins. Of course there

can be no break in the continuity between ar-

teries and veins. The arteries, beginning large

at the heart, become smaller and more numer-

ous till they end in the fine, hair-like capillaries

;

and then the reverse process must go on, the

blood passing, on its leturn journey, from

smaller to larger vessels, till the large veins are

readied which open into the heart. So that

the arteries end in the tissues in fine, hair-like

vessels—capillaries, and the veins begin in the

tissues in fine, hair-like vessels—capillaries, and

they must be mutually continuous, so that the

capillaries of the arteries pass insensibly into

capillaries of veins. Heart, arteries, capillai ies,

and veins form the apparatus of the circulation,

and we must understand the apparatus before

we proceed to examine the process of the circu-

lation itself.

The Heart is a hollow organ made of muscle,

whose fibres resemble, in some respects, those

of voluntary muscle, described on p. 68, but

are beyond the control of the will, and yet are

not identical with ordinary involuntary fibres

described on p. 70. It is situated in the chest,

between the right and left lungs, which partly

cover it. Fig. 116 shows its position.

In shape the heart resembles a cone, the base

of which is directed upwards. It lies, hoAvever,

obliquely in the chest, so that the base is not

only directed upwards, but also backwards and

to the right side, while the point of the cone is

downwards, forwards, and to the left side. The

heart lies more to the left than to the right,

but, as may be seen from the figure, it yet ex-

tends slightly beyond the middle line to the

right. When the lungs are fully expanded only

a small part of the front of the heart is exposed.

One may easily map out on the chest of a

healthy man the position occupied by the heart.

Let a straight line be drawn, in ink, across the
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chest on a level with the upper border of the

cartilage of the third rib (see Fig. 17, p. 21),

let a second»line be drawn across at the level of

the junction of the breast-boiie and xiphoid car-

rig. 116.—The position of the Heart and Lungs.

The lungs are represented shaded and drawn aside by hooks to

show the extent of the heart, which is mapped out by continuous

lines, c shows the position of the collar-bone, and 1, 2, 3, &c., indicate

the ribs. The outline of the breast-bone and ribs in dotted lines

marks tlie parts that would require to be removed to expose the

heart fully in the body. X points to the apex of the heart, occupying

a position between the fifth and sixth ribs. Th. is the thyroid gland

referred to on p. 205.

tilage {q of Fig. 17). These lines indicate the

extreme limits which the heart reaches upwards

and downwards in health. The extent to which

the heart reaches on each side is marked by
drawing one upi’ight line at a distance of 1^

inches to the right of the middle of the breast-

bone, and a second upright line about inches

to the left of the middle of the breast-bone.

The position of the apex is obtained by marking

the spot where the heart is felt beating against

the wall of the chest (x in Fig. 116), which is

usually about 1 inch below, and a little to the

right of, the left nipple in the space between
the fifth and sixth ribs. With the aid of this

mark, and within the lines, the outline of the

heart may be drawn, and thus a good idea ob-

tained of its position.

The average size of the heart is 4| inches

long, 3^ inches broad, and 2^ inches thick. It

is usually smaller in women than in men. It

is roughly measured in individuals by the size

of the closed fist.

The coats of the heart. The organ is sus-

pended in the chest by the great vessels con-

nected with it at the base, to be considered

later; but it does not hang free. It is surrounded
by a membranous bag called the pericardium.

AND POSITION.

The bag is really a double one, consisting of

two layers, one within the other, the inner one

being closely adherent to the heart, and being

separated from the outer one by a slight space,

in which there is usually a small quantity of

serous fluid—the pericardial fluid. The peri-

cardium passes over the roots of the great ves-

sels at the base of the heart, and it is liere that

the inner layer becomes continuous with the

outer layer. A good idea of the pericai’dium

will be obtained if one takes two thin paper

bags, of which one is slightly smaller than the

other, so that one may be contained within the

other, both being fully distended. Now slightly

fold back the edge of the mouth of the inner

bag and gum it all round to the edge of the

mouth of the outer one. There is now made a

double bag with an inner and an outer layer,

and a small space between them, completely

shut off from the outside. Suppose the closed

fist to be just large enough to fill the inner bag,

it will represent the heart, to which the inner

layer of the pericardium is adherent. The wrist

will represent the great vessels passing off from

the heart, around which the neck of the double

Fig. 117.—The Heart

A and B, Right and Left Ventricles. C and D. Right and Left
Auricles. E, Aorta. F, Pulmonary Artery. G, Innominate Artery,

branch of Aorta. II , Right and Left Carotid Branches (to head and
neck). I, I, Subclavian Branches (to upper limbs). K, Superior
Vena Cava. L, Pulmonary Veins. C. r. Eight Coronary Vessels.

C.l. Left Coronary Vessels. Arteries are marked by cross shading
in the figure ; Veins are shaded lengthways.

bag extends. Part of the pericardium towards

the apex is adherent, on the outside, to the dia-

phragm below—the muscular partition which
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separates the chest from the belly. The peri-

cardium forms thus an outer coat or covering

for the heart. M ithin it is the j)roper structure

of the heart, the muscular structure, supplied,

like all other muscles, 'with blood-vessels, nerves,

lymphatics, &c. The muscular fibres are dis-

posed in several layers, which appear to be

spirally arranged with reference to one another.

The inner lining is called the endocardium,
and is vei’y delicate.

The chambers of the heart. It has been

said that the heart is a hollow organ, but the

cavity is not single. A complete muscular par-

tition divides it into two, so that there is a right

and a left side, between which there is no direct

communication except in the child before birth.

That partition or septum is indicated on the

outside of the heart by a groove passing from

the base to the apex, along which large blood-

vessels run (Fig. 117). This partition, as the

groove indicates, keeps to the right side of the

apex, so tliat the whole of the apex is, by this

division, on the left side. The two cavities

thus formed are each divided by a partition into

an upper and a lower chamber. The partitions

are not permanent, however, for they consist of

flap valves, which, when closed, completely

separate the upper and lower chambers, but

which are capable of opening so that the cham-

bers become continuous, just as folding doors

between two rooms, if closed, make them two

separate rooms, but if open, make them practi-

cally one room. The heart has thus four cham-

bers, two on each side. Fig. 118 shows them very

well. It represents a heart cut open length-

ways. From L the upright partition is seen pass-

ing, in a slightly irregular course, to M, and it is

plainly shown how the apex is kept to the left.

The cross partition is in the direction from e to

G, and the four chambers are marked c, D, A, and

B. Now the two upper chambers are called

auricles (Latin auricula, the outer ear), from

their supposed external resemblance to the ear

(see Figs, 117 and 118, c and d). There are,

therefore, the right and left auricles. The lower

chambers are called ventricles (Latin venter,

the belly), for they form the chief portion of the

muscular substance of the organ, and there is a

right and a left ventricle (Figs, 117 and 118, a

and b). There is a great difference between the

walls of the auricles and those of the ventricles,

the former being thin and soft, the latter thick

and strong and very muscular; especially is the

increased thickness evident in the walls of the

left ventricle. This difference is connected with

the greater amount of work thrown on the ven-

tricles and especially the left, as will be seen when
the action of the heart is considered (p. 224).

The valves of the heart are most important

structures. They consist of folds of the inner

lining— endocardium— strengthened by fibres

of connective and elastic tissue.. One is situated

in the narrow part between the right auricle

and ventricle. It is called the tricuspid valve,

because it consists of three cusps or flaps. In

Fig. 118.—The Ileait opened to show its Chambers.

A and B, Right and Left Ventricles. C and 1), Right and Left

Auricles. E, Tricuspid, and F, Mitral Valves. G, Pulmonary Artery.

H, .\orta. I, Opening of Inferior Vena Cava. K, Sui>erior I'ena

Cava. L, L, Orifices of Pulmonary I'eins. M, Termination of Sep-

tum. P, Papillary Muscle.

Fig. 118 E points to one flap. When the flaps

are stretched across they comjiletely close the

communication between the u|){)er and lower

chamber. On the left side the valve in the

narrow part between left auricle and ventricle

consists of only two flaps, and is called the

mitral valve (Fig. 118, f), liecause of its sup-

posed resemblance to a bishoji’s mitre. When
the valve is closed the flaps meet in the middle

line and block the opening between the two

chambers. When not stretched aci’oss, the

flaps of both valves are hanging downwards

into the lower chambers, and the jiassages be-

tween the auricles and ventricles are open so

that the upper and lower chambers of each side

are continuous. The jiassage on the right side,

guarded by the tricuspid valve, is called the

right auriculo-ventricular opening, that on the

left side, guarded by the mitral valve, is called

the left auriculo-ventricular opening. From

the right ventricle a large vessel pjusses to the

lungs—the pulmonary artery, and from the

left ventricle a large vessel goes off—the aorta.

The openings of these vessels into the ventricles
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are guarded by valves— semilunar valves. i

Each semilunar valve lias three flaps, and each

fla}) is half-moon shaped, hence the term semi-

lunar {semi, half, and hina, the moon), these

valves, when shut, cut oft the communication,

on the right side between the pulmonary artery

and the right ventricle, and on the left side be-

tween the aorta and the left ventricle. Most

cases of heart disease consist of some affection

of one or other of these valves; and anything

that interferes with their efflcieut opening or

closing may produce most profound changes in

every organ of the body. How this is jiossible

will be perceived if the action of the valv^es is

rightly understood.

Let us take the right side of the heai't and

consider it first. Blood, let us suppose, is pour-

ing into the right auricle from veins that join

it, bringing blood from all parts of the body.

The tricuspid valve is open, its flaps hanging

down into the ventricle. The blood, therefore,

having entered the upper chamber flows through

the opening into the lower chamber, but the

auricle, being smaller than the ventricle, fills

sooner. As soon as it is full the muscular walls

are stimulated by the pressure of blood on them

and contract vigorously. The contraction is

accomplished at the expense of the cavity, just

as, if a hollow elastic ball be squeezed by the

hand, its cavity will be abolished, and the blood

which filled the cavity is driven out. In what
direction will it go? It may pass in two direc-

tions, either backwards into the veins, from which

it has come, or downwards into the ventricle.

But the mouths of the veins conti’act along with

the auricle, and, besides, the veins ai’e already

full of blood, waiting the relaxation of the

auricle to enter it. Thus all the blood will be

driven down into the ventricle. The auricle

having emptied itself begins to relax, and blood,

entering from the veins, begins to fill it again.

The ventricle contained already a considerable

quantity of blood before the emptying of the

auricle into it, and the additional quantity, re-

ceived on the auricular contraction, just fills it.

Its muscular walls are stimulated by the force

of blood, and thus, as soon as the auricle has

discharged its contents into it, the ventricle be-

gins to contract. It contracts with much greater

vigour than the upper chamber, because of the

increased thickness and power of its walls, and
the blood is driven out of it with consider-

able force. In what direction will it go? It

may be forced upwards, back into the auricle,

or it may be forced into the pulmonary artery,

which passes, as already noted, from the right

ventricle to the lungs. Now the tricuspid valve

comes into play to determine which of these

two directions the blood shall take. The free

edges of the flaps are hanging downwards into

the ventricle, but the blood is driven by the

contraction against them, and foices them up so

that the three flaps meet in the middle line and

the opening is eft'ectually closed. The action

may be roughly illustrated thus: suppose a room

filled with people, and the door of the room,

which opens only inwards, to be standing half

open; suppose now a sudden movement of all

the people towards the door, at once the door

would be pressed on from behind, and would

be speedily shut if the people were moving

blindly onwards. The blood, therefore, is pre-

vented passing backwai'ds into the auricle. It

is urged, then, into the jjulmonary artery, which

also is provided with valves, but they open

away from the ventricle into the artery. The

flaps ai’e, consequently, pressed close against

the wall of the artery and the passage is quite

free. Suppose the room, already thought of,

to have a second door, opening outwards into a

passage; the stream of people pressing against

it would drive it widely open so that the people

might pass out. The ventricle remains con-

tracted for a measurable period of time and

then relaxes. The tricuspid valve, no longer

pressed close, opens, partly forced to do so by

the weight of blood now pouring into the

chamber above it, and blood is again permitted

to flow into the ventricle from the auricle.

Now what is the purpose of the valves at the

entx’ance to the pulmonary artery? While the

ventricle remains contracted the blood, driven

out of it, is being forced onwards along the

artei'y to the lungs, but because of the ever-in-

creasing smallness of the branches of the artery

the blood encounters some resistance to its flow.

As soon as the ventricle begins to relax, the

pressure, urging on the blood fi'om behind, is

no longer exerted, and so the resistance in front

tends to cause a back wave which would drive

part of the blood back again into the ventricle.

The back wave, however, gets behind the

pouches of the semilunar valves, forces the

three flaps to meet in the middle line, the pas-

sage is barred, and the return of any of the

blood to the ventricle jxrevented. To return to

our illustration: suppose the room to be emptied

of the crowd, who have all jxassed into the pas-

sage, and suppose then the first of the crowd

find their way along tlie passage not easy and

try to return. At once the backward pressure

of the crowd, catching the edge of the open
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door, will force it to close, and communication
with the room will be cut off.

A similar series of occurrences is found to

take place on the left side of the heart. The
left auricle is filled with blood entering by
veins. It contracts and forces the blood througho
the opening of the mitral valve into the left

ventricle. A forcible contraction of the ven-

tricle immediately follows; the blood, pressing

against the flaps of the mitral valve, brings

them together, thus preventing its passing up
again into the auricle. It is forced to flow out

into the artery, arising from the ventricle—the

aorta—whose valves open widely. As soon as

the ventricle begins to relax, there is a tendency

for the blood in the artery to recoil because of

the resistance to its onward movement; and

the back wave, getting into the pouches of the

aortic semilunar valves, causes them to close, so

that the return of blood to the ventricle is pre-

vented.

Thus the valves determine the direction of

the flow of blood through the heart. What is

likely to arise, should any of the valves fail

from any cause to act properly, will be con-

sidered in detail under Diseases of the Heart
in the second part of this section. One example

will, however, not be out of place here. Suppose

the mitral valve to be incompetent, as the phrase

goes, that is, not to shut completely. Then when

the ventricle contracts only part of the blood

will pass into the aorta, and some will escape

upwai’cls into the auricle. The auricle, which

already gets sufficient blood by the veins from

the lungs, will always be over-full, and will be

unduly stretched to accommodate the additional

quantity. The blood will not pa.ss on quickly

enough, and the veins, in turn, will become

over-full. The over- fulness will speedily pass

backwards to the lungs. Its veins will become

overcrowded, and a state of congestion will

arise which may extend backwai’ds to other

organs, liver, stomach, &c.

We have not yet completely exposed, how-

ever, the wonderful character of these valvular

arrangements. It would readily occur to one

that the pressure of blood on the tricuspid and

mitral valves, during the contraction of the ven-

tricles, would not only be sufficient to raise the

flaps to the horizontal position, but would force

them beyond that, and make them open up-

wards into the auricles, so that the blood would

still escape upwards. To prevent this there

exists a remarkable arrangement. In the ven-

tricles there are numbers of fleshy pillars pro-

jecting from the inner surface. They are called

OF THE HEART.

musculi papillares (papillary muscles). They
have connected with their free points tendinous

cords (chordae tendineae), whose other ends are

fastened to the fi-ee edges of the valves. Now
when the ventricles contract these papillary

muscles contract with them and pull on the

cords. The cords are of such a length that

when the valve is closed they become tight

and a doubling upwards of the flap of the valve

is thus prevented. In Fig. 118", F points to the

tip of one of the muscles, from which cords are

seen passing off to a valve. As seen in that

figure the inside of the heart is rough and irre-

gular with bands of muscular fibres akin to the

musculi papillares. Some of the bands, how-

ever, are connected at both ends with the mus-

cular substance of the ventricle, others are like

little cones of flesh j)rojecting Horn the surface,

with the apex free but with no tendinous cords.

To them the term fleshy columns (columnae

carneae) is applied. It is only to those froni

whose free extremity tendinous cords pass to

the valves that the name ])apillary muscles is

given. The semilunar valves of the pulmon-

ary artery and aorta require no such cords, be-

cause they are not simply flaps connected by

one edge only, but have a semicircular connec-

tion with the artery, just as a pocket may be

sewn on to a garment. Each of the three por-

tions of the valve forms thus a little pouch, and

when the three pouches are bulged out by tlie

recoil of the blood they meet one another. The
greater the backward force of the blood the

more do the j)ouches press back to back against

one another, and any doubling back is impos-

sible. In Fig. 1 18, G points to the entrance to the

jnilmonary artery opened up, and one pouch and

a half are seen, while H indicates the entrance

to the aorta cut across at the level of the valve.

The shape of the pouches is in both slightly in-

dicated.

The blood-vessels connected with the heart

are numerous. The}’’ have been partly men-

tioned in the preceding paragrajffis. Two large

veins open into the right auricle, one at the

upper part—the superior vena cava, and the

other at the lower part—the inferior vena cava.

The superior cava brings blood from the head,

neck, upper limbs, and chest, being formed by

the union of two venous trunks, one from the

right side of the body and the other from the left.

In Fig. 119, E marks the junction of the right

and left trunks (k, k) from which the vena cava

descends. The inferior cava is not shown in Fig.

119, being behind the parts thei’e shown. It

comes from below, and brings the blood from the



Circulatory System.] THE ACTION OF THE HEART. 223

lower part of the body. Thus these two large

veins bring the blood from all parts of tlie body

and pour it into the right auricle; and, as we

have seen, this blood all passes down into the

ventricle. From the right ventricle one large

vessel arises—the pulmonary artery (the lung

Fig. 119.—Tlie Heart with its Blood-vessels and the Lungs.

A, the lungs pulled aside in front to show the heart, B, and the

bronchial tubes, G, Q. C, the aorta. I), the pulmonary artery.

E, the superior vena cava, formed by the junction of the veins (sub-

clavian) from the right and left sides, K, K. F, the windpipe.

1,1, veins from the head and neck (jugular) joining K, K. H,H,
arteries (carotid) to head and neck. J, J, arteries (subclavian) passing
to right and left sides. P, P, ribs. Q, coronary artery. R, right auricle

of heart.

artery; Latin pulmo, the lung), which, at a dis-

tance of not more than 2 inches from the heart,

divides into two branches of nearly equal size,

one for the right lung and another for the left.

Each branch, having reached the lung for which
it is destined, gives off branches, and these

branches again give off otliers,and so the branch-
ing goes on till it ends in fine hair-like vessels,

capillaries, forming a rich net-work in every
part of the lung. Thus the blood, driven out
of the ventricle into the pulmonary artery, is by
the artery distributed in fine streams through-
out the two lungs. Turn now to the left auricle.

Four veins open into it, two coming from each
lung pulmonary veins, therefore. These veins

n the luUj^s from very fine hair- like
vessels, which are the continuations of the ca-

pillaries of the pulmonary artery. The fine

vessels unite to form larger vessels, and so on
the process goes till two large veins are formed
from each lung, which pass to the left auricle.

The indmonary veins, therefore, carry from the

lungs to the left auricle the blood brought to

the lungs from the right ventricle by the pul-

monary artery, tlie same blood that previously

entered the right auricle from the siq^erior and

inferior venae caivae. Fi’om the left ventricle

one large arterial trunk arises

—

the aorta, the

largest arterial trunk in the body (c. Fig. 119).

It pcisses upwards in the chest for a short dis-

tance towards the root of the neck, where it

gives off branches for both right and left arms,

and right and left sides of the head. (See Fig.

119.) It then turns backwards and downwards
and passes down along the back-bone giving oft

branches on its way, and ending by dividing

into branches for the lower limbs. It is the

vessel from which branches arise which convey

the blood to all ]>arts of the body.

Thus we see that the blood, collected from all

parts of the body, enters the right side of the

heart by the right auricle, and is poured down
into the right ventricle, from which it is forced

along the pulrnonai’y artery through the lungs.

It is there collected by the pulmonary veins and

carried to the left auricle, poured into the left

ventricle, and from it forced into the aorta, by
the branches of which it is conve3'ed to every

part of the body, only to be again brought back

to the right side of the heart. As we shall see

in Section IX., a chief object of distributing the

blood through the lungs is to have it purified

from certain waste substances which it has re-

ceived in its course through the body, before it

is again sent on its journe}^ from the left ven-

tricle. [The various blood-vessels that have

been mentioned are shown in Figs. 117 and 119.]

The means by which the muscular substance

of the heart is nourished remain to be con-

sidered. Close above the semilunar valves of

the aorta there arise two arteries— the coro-

nary arteries, one of which passes to the right

side of the heart and the other to the left. In

Fig. 117 c. r. points to the right coronary artei'y,

and c. 1. to the left. Between them these vessels

carry sufficient pure blood to nourish the heart.

After circulating through the heart substance

the blood is collected by coronary veins, which

pour it into the right auricle. Thus the heart

gets its own share of the nourishment which it

is its business to drive through the bod}L

The Action of the Heart.—The heart being

the chief instrument in maintaining a steady

flow of blood through the body its action must

be methodical and regular. It does not contract

as a whole. The two auricles contract at the
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same instant, and the contraction of tlie two
ventricles immediately follows. AVhile the ven-

tricles are contracting the auricles begin to re-

la.v, and after the ventricles have contracted

tliey also relax. There is a period, following

the ventricular contraction, when the whole
heart is at rest, till the auricles again contract.

Ihe order of events is thus— contraction of

auricles, contraction of ventricles, pause, con-

traction of auricles, contraction of ventricles,

pause, and so on. The contraction is called

systole, and the relaxation diastole, so that the

order of events might be stated as systole of the

auricles, immediately followed by systole of the

ventricles, and thereafter a ])eriod during which

the whole heart is in diastole. The occurrences

follow one another so regularly as to be called

rh>jthmic, and, on that account, the rhythm of

the heart’s action is spoken of. Suppose the

heart to be beating 65 to 75 times a minute,

which is the average, the time occupied from

the instant the auricles began to contract till,

after the contraction of the ventricles and the

pause, they began to contract again, would be

less than a second. Of this time 4th is occupied

by the contraction of the auricles, fths by the

contraction of the ventricles, and the time

during which the whole heart is at rest is ^ths

of the period. We know, from what has been

said in previous paragraphs, that during the

contraction of the auricles the blood is being

poured down into the lower chambers, that

immediately after they have emptied themselves

they begin to relax and to be refilled from the

veins, that during the ventricular contraction

the blood is being forced into the arteries, the

pulmonary artery on the right side, and the

aorta on the left, and that during the relaxation

both auricles and ventricles are refilling. We
know also that during the ventricular contrac-

tion the tricuspid and mitral valves are closed

to prevent the return of blood to the auricles,

while the valves of the arteries are open to per-

mit of the blood passing into them, and that

during the relaxation the tricuspid and mitral

valves are open, while the valves of the ar-

teries are closed to prevent the return of blood

to the ventricles.

The beat of the heart. These occurrences are

attended by various others worthy of note. The

first of these is the beat of the heart. If the

hand be laid flat on the chest over the region

of the left nipple, the heart will be felt beating
'

against the chest wall. This is due to the fact
®

.
!

that, by its sudden and vigorous contraction, the
i

point of the heart is jerked forwards against the
,

chest-wall. The impulse should be felt in the

space between the fifth and sixth ribs, an inch

below and a little to the right of the left nipple.

It is important to know this position, for the

heart is sometimes displaced by disease, and the

beat indicates its new position.

Sounds also accompany the heart’s action. If

the ear be applied over the heart two sounds

will be heard following one another with per-

fect regularity. They have been imitated by
uttering the syllables lupp, dupp. One is heard

immediately after the other, then there is a

pause, and then the two sounds again; and so on.

They are distinguished by being called the first

sound and the second sound. The second sound
is short and sharp as compared with the first.

It is not certain what the first sound is due to,

but while it is being produced the ventricles are

contacting, the tricuspid and mitral valves are

closing, the blood is rushing into the ai'teries,

and the heart is driven against the chest. The
second sound has been conclusively shown
to be caused by the closing of the semilunar

valves of the pulmonary artery and aorta, and

while it is being produced the ventricles are

relaxing, and the blood is entering both upper

and lower chambers. These sounds afford indi-

cations of the greatest importance in the detec-

tion of heart disease. For, if the valves of the

heart are diseased, the sounds will be either ac-

companied or replaced b}^ blowing murmurs,

owing to the blood rushing past roughened sur-

faces, and if one can detect which sound is as-

sociated with the murmur, the valve affected

may be determined and the exact position of

the disease fixed.

The work of the heart. Work done by an

engine may be measured by the weight it can lift

through acertain distance, or the distance through

which it can lift a certain weight. Thus if one

were to say a load of 100 pounds was lifted 1 foot

high, a perfectly accurate idea of the work done

would be gained, and itwould amount to the same

thing if a weight of 1 pound were lifted 100 feet

high. Thus work done is measured by “ foot-

pounds,” that is, the number of pounds weight

lifted multiplied by the number of feet through

which it was lifted gives the work done. The

same method am be applied to measure the

work done by the heart. With every conti’ac-

tion of the ventricle 6 ounces of blood are forced

into the aorta. It has been found that if the

blood were thrown out freely, it is sent out of

tlie ventricle with such force that it would rise

to a height of 6 feet. Thus with every stroke of

the ventricle the work done is ecpial to I'aising



Circulatory System.] NERVOUS CONTROL OF THE HEART. 225

6 ounces 6 feet high, or, what is the same thing,

36 ounces 1 foot high. But 36 ounces are

2^ pounds
;

tlierefore, the force exerted by the

ventricle at each beat is equal to 2^ foot-pounds.

Suppose the heart beats 70 times a minute, 2|

multiplied by 70 are equal to a force of 157^

foot-pounds exerted by the left ventricle in one

minute. Multiply 157| by 60, the number of

minutes in an hour, and then by 24, the number

of hours in a day, and the result is 226,800

foot-pounds of w’ork performed by the left ven-

tricle in a day. If we add to this the work done

by the right ventricle, it would equal, by a rough

estimate, 300,000 foot-pounds per day, that is,

300,000 pounds lifted 1 foot high; that is, a

sufficient force is developed by the heart in one

day to raise the body of a man, weighing 150

pounds, 2000 feet in the air. That force seems

enormous. It is worth noting the conditions of

its development. They are proper nourishment,

conveyed to the heart’s substance by its own

system of coronary vessels, and a regular alter-

nation of icork and rest, for we have seen that

during the period of its round the heart works

three-tifths of the time and rests two-fifths.

The nervous control of the heart. The

regular rhythmic movement of the heart is

maintained by nervous influence. If a frog be

suddenly killed by a blow on the head, and the

chest be immediately opened, the heart will be

found still beating. If a long piece of straw,

fixed at one end, be laid over the heart, the

free end will move up and down, showmg and

exaggerating the movement. More than this,

the frog’s heart can be entirely I’emoved from

its body, and attached to tubes, filled with

nourishing fluid, from which the heart is re-

plenished at intervals. By this means the heart

can be kept beating vigoi’ously for a whole day

or more, and observations made. It has been

ascertained by these and similar means that, at

various places in the substance of the heart, there

are nervous gaiiglia, that is, masses of nervous

matter. It is from certain of these that there pro-

ceed, at regular intervals, discharges of nerve

energy, which excite the movement. All of the

ganglia, however, do not seem to excite move-
ment

;
the business of one of them seems to be to

restrain. If the exciting ganglia had it all their

own way, the heart would go on contracting at

a speed that would be quickly exhausting, and,
if the restraining ganglion had it all its own
way, the heart would stand still. The one influ-

ence, however, modifies the other, and the result

is a moderate and regular activity of the heart.

Now these nervous arrangements are within

the substance of the heart itself
;
but the organ

is subject to influences from outside of itself.

Two nerves are connected with the heart, the

pneumogcistric nerve (p. 96) and the sympathe-

tic (p. 98). If the pneumogastric be excited by

electrical shocks or in other ways, the heart

slows, and, if the excitement be strong enough,

stops beating, in a condition of complete relaxa-

tion and fully distended
;

if the sympathetic be

stimulated, the heart quickens its movement,

beats faster and faster, until, if the stimulus be

strong enough, it stops, but this time in a con-

dition of complete and rigid contractiojn It

would, therefore, appear as if the sympathetic

were connected with the exciting ganglia of the

heart, and as if the pneumogastric were con-

nected with the restraining ganglion.

Now let us observe how these nervous rela-

tions act in ordinary life. A person is the sub-

ject of some emotion, and his heart is beating

faster than usual; that means that the excite-

ment is communicated from his brain by sym-

pathetic nerves to the heart, which it stimulates

to increased activity. When a person receives

a blow on the stomach which causes him to

faint, the explanation is that the blow* has pro-

duced a profound impression on certain nerves

in the belly, which have conveyed the impression

to the brain, and from the brain the impression

has, in turn, been carried down to the heart by

the pneumogastric nerves, causing the heart to

cease beating for an instant. This is of the

nature of a. reflex action (p. 86). If the efiect

on the heai’t be so great as to restrain its move-

ments for any ajjpreciable time, death is the

result. It is in a similar way that sudden

shocks of any kind, severe ])ain, &c., cause

fainting, the restraining influence exerted on

the heart by the stimulation of the ])neumo-

gastric momentarily susi)ending its movements.

The Blood-vessels form the channels along

which the blood is conveyed. There are three

kinds of blood-vessels, cajiillaries, ai’teries, A-eins,

which differ from one another in various parti-

culars.

The structure of capillaries Avill be first

described, since they are the most delicate

vessels. They are very fine tubes formetl by
long flattened cells united edge to edge. This

is shown by staining with nitrate of silver a

fine tissue, such as the inner membrane of the

brain, the ])ia mater (p. 91), which contains

capillaries in abundance. On then examining

the tissue with the aid of a microscoj^e, delicate

vessels are seen traversing it in all directions.
15
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The nitrate of silver stains darkly the cement
substance between the cells, and thus the fact

of the vessel being made up of cells is revealed.

This is shown in Fig. 120, a, where the clear

Fig. 120.—The Structure of Capillaries.

areas, mapped out by the irregular dark lines,

are the cells. A smaller vessel similarly stained

is seen at b. At d in the figure (where the cells

are not mapped out by staining) tliere is repre-

sented a smaller capillary giving ofi’ branches

so fine that the blood corpuscles would require

to travel throimh them in sinfde file. These are

the finest branches, and have no greater dia-

meter than the to the of an inch.

In h and d a small body is seen in the centre of

each elongated cell. It is a nucleus (p. 15).

Now, in vessels larger than caiiilhuies, outside

of this layer of cells there are various coats of

fibrous, elastic, or muscular tissue, according to

the size of the vessel and the strength which it

is necessary for it to possess.

The structure of arteries.—Arteries have

as their innermost coat—the coat next to the

chanifel of the vessel—a delicate membrane,

consisting of cells ])recisely similar to the wall

of the capillaries. Outside of this is a coat of

fibrous tissue, with an abundance of elastic fibres

in it. Outside of this again is what is called

the middle coat, consisting

of elastic tissue and fibres

of involuntary muscle

disposed circularly round

the vessel. These coats

are indicated in Fig. 121,

which represetits an

artery dividing into two

branches, a a point to

the inner lining mem-

brane of cells, hb to the

middle muscular coat,

which has been acted on

by acetic acid to show the

nuclei of the cross muscular fibres; and cc point

to the outer coat. Fig. 120 c represents a small

artery or vein in which the nuclei of muscular

Fig. 121.—Structure of an

Artery.

fibres running both lengthwise and across are

shown. The outer coat of an artery consists

mainly of fibrous tissue, also Avith elastic fibres.

In the large arteries the elastic tissue pre-

dominates, while in the small arteries the mus-

cular coat is more abundant. Thus the feature

of the large arteries is their elasticity, while

that of the small is their contractility. The
importance of this is spoken of on page 231.

The structure of veins is ]iractically the

same as that of arteries. They have the same

coats, but they are much thinner and more
soft. There is also this other difference, that

the veins, with some exceptions,- have valves,

which are directe'd towards the heart and per-

mit the blood to flow in that direction, while

])i'eventing its flow in the opposite direction.

In a dead animal an artery may be distinguished

from a vein by the stoutness and firmness of its

walls, while those of the vein are soft and yield-

ing. Also on cutting through the artery, owing

to the thickness of its walls, the tube will be

seen to remain open, while the walls of the vein

are collapsed afid folded on one another. Ar-

teries are in the dead animal generally found

empty, the veins only containing blood. It

was this ob.servation that led old anatomists

to give the name arteries {arteria, an aii’-vessel)

to the strong open vessels, because, finding them

always a])parently em])ty, they thought that in

life they contained the animal spirits.

The functions of the various vessels will be

noted in discussing the details of the circula-

tion.

The Distribution of the Blood-vessels.

The Arteries of the Head and Neck are

among the earliest that spring from the main

trunk, arising from the heart—the aorta. The

aorta passes upwards a short way in the chest,

as high as the level of the upper boi’der of the

second rib, and it the>>- arches backwards to-

wards the back-bone, which, having reached, it

turns downwards and passes down through tlie

chest, lying close against the left side of the

back-bone. At the arch three branches come

off to su])ply the neck, head, and nj)per limbs.

They are seen in Fig. 117 (p. 219). The first

of the three (g in the figure) is called the inno-

minate artery (the unnamed artery). It passes

towards the right and is very short, splitting

into two branches when behind the junction of

the collar-bone and breast-bone. One of the

branches (i) is the subclavian artery, which

arches across the lower part of the neck behind



Plate III-

THE GENERAL DISTRIBUTION OF THE BLOOD-VESSELS.

The Arteries are showk nr Red, the Veins in Blue

H.the heart. I. left side r, night side. Arising from the heart Is the main artery Aorta (A) The .letter is put on the vessel
at some dista.nce from the heart, near where it gives off the branches (in red) forthe head and arms, and at the point where
it arches backwards and downwards to pass through the chest and belly till at A', it gives off branches for the
legs. R u n ning alon gs ide of the arteries are represented in blue, veins (see pp,226“250j At K, is represented the position
of the kidneys and their veins. L, represents veins of the lung. J, jugular vein. Ch, outlines of the chest



V

F

•I.

f

“ .#

* -5

y

?-
'

•ti.

'i

-.1

*
t

' 4':

,v * jip**'

fc9 .

•>

•V

«p
. t'

?-

T

ii

1 t



227
Circulatory System.] ARTERIES OF HEAD, NECK, AND UPPER LIMB.

the collar-bone on its way to the right arm,

giving olf branches to the head, neck, and chest

in its course. In Fig. 122 the number 12 points

to a part of it that is least covered by muscles.

The other branch (ii in Fig. 117) is the common
carotid artery of the right side. It passes up

the side of the neck, running alongside of the

windpipe and larynx, to the level of the angle

of the jaw. Here it divides into two. An ex-

ternal portion —the external carotid —passes

up in front of the ear, where it ends in branches

to the neck, face, and outer parts of the head.

The other branch— internal carotid— passes

deej)ly into the neck, and, through an opening

in the skull behind the ear, entei’S the brain,

supplying it and the eye with blood. Fig. 122

shows slightly the ramifications of these vessels

Fig. 122.—Arteries of the Head and Neck.

1 and 2, the common carotid artery, 2 being tlie part covered by
muscle as indicated by dotted lines

; 3, the internal, and 4, the exter-

nal carotid. Some branches of the external carotid are shown, 5 to

parts behind the ear, 6 to parts under the chin, 7 to the side of the
head, and 9 to the nose. 8 points to a branch of the internal carotid
which comes out from within the skull above the eye and is distri-

buted over the forehead. 11 is a branch passing down to the front of
the neck. 12 points to part of the subclavian artei-y. Gl shows the
position of the salivary gland.

over head and neck. It is to be noted that

in the neck the carotid artery lies deeply under
muscles so as to be well protected from injury,

but that the external carotid comes more near
the surface about the angle of the jaw. The
arteries of the left side are similarly disposed,

but their origin is slightly different. The com-
mon carotid artery and the subclavian artery
of the left side arise, each separately and not by
a common trunk, from the arch of the aorta, as
shown in Fig. 117, p. 219.

Arteries of the Upper Limb.—The sub-
clavian artery, mentioned above, after passing
under the collar-bone and over the first rib,

takes its course through the arm-pit to reach

the arm. In the arm-pit it is called the axillary

artery. When it has entered the arm it is

called the brachial artery.

In its passage through the

arm-jjit the vessel furnishes

branches to the chest and

shoulder. Fig. 123 indicates

the general course of the

\'essel in the arm and its

distribution. If the arm be

held straight out from the

side, palm up, the course of

the vessel is indicated by a

line right through the centre

of the arm-pit and over the

arm to the middle of the

front of the elbow. In its

course through the upper

arm it is covered by little

besides skin and fat; and it

gives off branches to the

muscles and bone. It be-

comes deeper at the elbow

and there divides into two

(Fig. 123), one artery for the

radial or thumb side of the

forearm—the radial artery,

and the other for the little

finger or ulnar side— the

ulnar artery. The former

passes down to the wrist,

where it winds round to the

back of the wrist and then

reappears in the palm be-

tween the thumb and first

fingei’. The ulnar artery

runs to the wrist and passes

into the palm, as shown in

the figure. The ends of both

arteries form arches in the

palm, a superficial arch

formed by the iilnar, and a deep arch formed

by the radial
;
from the arch near the surface

branches proceed to each side of the fingei’s,

and from the deep arch deep muscles and the

back of the hand are supplied. It is by the

radial artery at the wrist that the pulse is felt.

The ulnar artery supplies a branch near the bend
of the elbow, which proceeds deeply into the

forearm and gives offshoots to the back of the

foi’earm.

Arteries of the Lower Limb.—It has been

mentioned that the aorta passes down through

the chest, lying alongside of the back-bone.

On its way it gives off branches to the organs

Fig. 123.—Arteries of the

Front of the Arm.

1, the axillary artery;

2, the brachial artery, di-

viding at 3 into 6 the ra-

dial, and 4 the ulnar ar-

tery, the ulnar giving off

a deep branch 5. 7 the

radial artery, winding
round the back of the

wrist to re-appear at 8.

Between 8 and 9 the super-

fici.al arch in the palm giv-

ing off branches, as 10, to

end along the side of the

finger, 11.
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of the chest—the bronchial arteries to the air-

tubes of the lungs, branches to tlie gullet,

branches—intercostal—which run between tlie

ribs, &:c. In its descending course the aorta
passes through the diapliragin (p, 130) and enters
the cavity of the belly. Here a short thick

trunk leaves it—the coeliac axis—from which
arteries arise for the stomach, liver, and spleen.

A little further on its way it gives origin to

two mesenteric arteries, for the supply of

the intestine. Similarly other branches jiass

oti from the aorta in the belly for the kidneys
— renal arteries. Low down on the front of the

back-bone the aorta, as such, ceases by sjilit-

ting into two large vessels—the common iliac

arteries—one of which j)asses to the right, the

other to the left. Each one of tliese speedily

splits into two branches, of which one, the in-

ternal iliac artery, goes

deeply into the pelvis (p. 22),

supplying the muscles and

organs there, bladder, &c.,

.and gives off vessels to the

'buttock, while the other, the

.external iliac artery, is.sues

from the belly about the

middle of the groin. This

vessel, when it has aj^peared

in the front of the thigh, is

called the femoral artery.

Its general course is indi-

cated in Fig. 124. A line,

drawn from the middle of

the groin over the front of

the thigh to a little above

the inner side of the knee-

joint, would pretty accu-

rately map out its course.

One noteworthy feature of

it is that, in the upper thiril

• of the thigh, it is covered

only by fat and skin, but

;after that it passes deeply
- , , tj. • Fig- 124.—The Arteries
into rnu.scles. It is, there-

of the Lower Limb.

fore, over this upper portion

in front of the thigh that passing deeply into the

. . 1 / 1
thigh at 2 and winding

pressuie ls exeited (as shown ,^^0 the ham at s; 4, its
j

under Accidents AND EmKR- posterior tihial hraneh,
I

, which passes to the ankle

GENCIES) to oloCK til6 V6SS61 j^iving ofT a large i

and so prevent further bleed- i'^anch at 5 ; 7, part of the

^
.

anterior tihial artery

ing, otherwise uncontrol- shown in Fig. 12 .’;.

lable, from any part below.

The artery gives off many branches in its course

for the supply of the thigh and other parts.

Having reached the inner side of the lower

part of the thigh, the vessel passes backwards
|

V

into the ham, or popliteal space, as that part is

called by anatomists, where it receives the

name of popliteal artery. It

courses through the middle of

this space over the knee-joint,

giving off numerous twigs to

muscles and to the joint on its

way. Below the knee-joint it

ends by dividing into two.

The course of one of the two,

the posterior tibial artery, is

shown in Fig. 124, as it passes

down the inner side of the leg

to the ankle, where it ends in

branches for the sole of the

foot. In Fig. 125 is represented

the course of the other branch,

called the anterior tibial ar-

tery. Beginning below the

knee on the outer side of the

leg it courses down the leg to-

wards the middle of the front

of the ankle, buried deeply

under muscles till it nears the

ankle. Its continuation pro-

ceeds over the back of the foot

to the space between the great

and second toes, through which

it passes to join vessels in the

sole. Fig. 125 indicates how'

its branches supjdy the back of

the foot.

From this brief accountof the

general distribution of the arteries in the body

it will be seen how all the arteries arise, directly

or indirectly, from one large trunk—the aorta—
proceeding from the left ventricle of the heart.

Fig. 125.—Arteries of

tile Front of tlie Leg.

1, an indication of

the blood supply over

the knee-joint ; 2, the

anterior tiliial artery,

passing to 3, the

ankle, continuing

over the back of the

foot, 4 and 5, giving

off twigs.

Veins of the Head and Neck.—The general

arrangement of the surface veins is indicated

in Fig. 126. They ai’e seen convei'ging tow^ards

three main vessels, namely, the external jugular

vein (2 in the fig.), the internal Jugular vein

(3), and the anterior Jugular vein (4). Of these

the external Jugular begins near the angle of

the jaw liy the union of a vein from the head

and deep parts of the jaw (6) and a vein from

the region behind the ear. It jiasses over the

sterno-mastoid muscle (shown in dotted outline)

to disappear behind the collar-bone (at 1), where

it joins another large vessel, the subclavian

vein. It is a vessel veiy near the surface and

liable to injury. The internal jugular receives

blood from the cavity of the skull and descends

in the neck along with the common carotiil

artery. It is thus placed deejily in the neck
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and mostly covered by the sterno-mastoid muscle.

It joins tlie subclavian vein, as shown in Fig.

Fig. 126.—Surface Veins of the Head and Neck.

1, 2, external jugular; 3, internal jugular; 4, 5, anterior jugular; 6,

vein formed hy junction of veins from head and jaw going on to the

external jugular; 7, vein of the face; 8, vein of the forehead.

119. Ill Fig. 126 it is shown receiving a large

branch from the face. The anterior jugular vein

runs down the neck near to

the middle line and joins the

external jugular behind the

sterno-mastoid muscle. Thus

directly or indirectly the

veins of the head and neck,

which carry the blood from

that region back to the heart,

all join the subclavian vein

(see Fig. 119), which is a con-

tinuation of the large trunk

carrying the venous blood

from the upper limb. On
each side the subclavian vein,

just at its point of junction

with the internal jugular,

pasjses on to a short trunk,

called the innominate vein, /j
and thetwoinnominate veins,

one from each side of the

hotly, join to form the supe-

rior vena cava (e. Fig. 119),

which passes to the right side

of the heart. Thus all the

blood distributed to the head,

neck, and upper limbs is

brought back to the heart by

one large venous trunk.

Fig. 127.—Surface Veins
of tlie Hand and Arm.

1, the cephalic vein
; 2 ,

3, radial vein
; 4, basilic

vein, formed hy 5, ulnar
vein, and 6, branch of

median vein, 7.

Veins of the Upper Limb.—Fig. 127 shows
the surface veins of the hand and forearm,

uniting to form three main trunks, 3, the radial

vein, which begins on the back of the hand, 7,

the median vein, formed by the union of small

vessels of the ])alm of the hand, and 5, the

ulnar vein, which commences on the inner side

of the back of the hand and receives a large

branch from the front of the forearm. These

vessels form a peculiar arrangement at the

elbow, shown in Fig. 127, the median vein, at

6, srivinff off a branch at one side to the vein,

mai'ked 4, the basilic vein, and a branch at the

other side to the cephalic

vein, marked 1. It is the

branch between 6 and 5 that

is usually opened in the oper-

ation of bleeding at the arm.

The two large veins, cephalic

and basilic, pass up the arm.

The latter, which in the fig-

ure is represented as disap-

pearing a little above the

elbow, courses up the inner

side of the arm a little more

deeply than it is at the el-

bow, and passes through the

arm-pit, being then called

the axillary vein, over the

mai’gin of the first rib and

so behind the collar-bone.

Here it is called the subcla-

vian vein, and its further

course has been alread}'' no-

ticed. The cephalic vein

joins the axillary.

Besides the veins named

there ai'e veins deeply placed

in the substance of the up-

per limb, accompanying the

branches of arteries. These

all in the end join the axillary

vein. Thus this one large vessel carries from

the arm all the blood brought to it by arteries.

Veins of the Lower Limb.—Fig. 128 shows

the surface veins of the inner side of the leg

and foot. One large vein is there seen. Begin-

ning in branches from the inner side of the

foot it passes up the inner side of the ankle to

the inner side of the knee and thence to the

front of the thigh, where at 1 it dips inw’ards

to end in a vein lying alongside of the femoi'al

artery (p. 228). This is the internal or long

saphenous vein. Over the outer ankle and

outer side of the leg the short saphenous vein

runs, but only to the ham, into which it pene-

trates to join a deep vein.

Fig. 128.—Surface Veins

of tlie Inner Side of the

Lower Limb.

1,2,3, Internal Saphen-

ous Vein.
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Deep veins iii tlie lower limb accompany the

arteries, the course of some of which has been

noted (p. 228). The femoral vein, which lies

side by side with the femoral artery, j)asses

through the groin into the cavity of the belly to

end in the external iliac vein, lying alongside

the artery of the same name. This vein, carrying

all the blood from the lower limb, is joined by

the internal iliac vein, bringing blood from the

buttocks azid pelvic organs and cavity. Together

they form the common iliac vein. The com-

mon iliac veins, one from each side of the body,

unite near the lower end of the back -bone

to form the inferior vena cava, which passes

upwards in the cavity of the belly, receiving

additions from the organs there, from liver,

kidneys, &c., pierces the diaphragm, and enters

the right side of the heart.

Thus the inferior vena cava brings all the

blood from the lower limbs and belly to tlie

right side of the heart, as the superior vena

cava performs a like oflice for the upper part of

the body.

The Azyg’os Veins are two veins, one for

each side, which collect the blood that has been

distributed in the chest by arteries running

outwards between the ribs and in the belly

by arteries pursuing a similar course. The vein

of the right side (vena azygos major) is larger

than the one of tlie left side (azygos minor).

The latter joins the former in the chest, while

the major vein enters the superior vena cava.

Thus all the blood which has been distributed

from the left ventricle of the heart throughout

the body by the branches of one large arterial

trunk—the aorta—is returned to the riglzt aur-

icle of the heart by two large veins, the superior

vena cava, coming from the head, neck, and

upper Kmbs, and tlie inferior vena cava, coming

from the belly and lower limbs. On p. 223 it

has been descrilied how the blood which enters

the riglit auricle of tlie heart ultimately reaches

the left ventricle, having pas.sed through the

lungs and been purified.

THE CIRCULATION OF THE BLOOD.

The Systemic Circulation. The circula-

tion of the blood throughout the whole liody

is similar to the circulation through the lungs

already described (p. 223). The former is called

the systemic or great circulation, the latter

the pulmonary or lesser circulation.

The blood which fills the ventricle is, by its

contraction, forced into the aorta, which is

already tilled with blood, so that to make room

for the extra quantity it must distend, and the

blood already in it must be forced onwards.

zVs this is happening many times in a minute

the blood in the aorta is continually being

forced into its branches. Now as we have seen

it gives off branches to every part of the body,

to head and neck, to the upper limbs, to the

chest and the organs in it, to theorgmis contained

within the belly, and to the lower limbs. So

that to every region of the body from the

crown of the head to the sole of the foot blood

is being carried by arteries. As these arteries

penetrate into the various regions and organs

of the body they give off branches, which are

continually becoming smaller, till they become

microscopic in size and are found jzenetrating

every part. The smallest arteries end in thin-

walled capillaries, which form such a close

net-work that a jziii cannot be passed into a

tissue without opening into some of them.

The arteries, even the smallest of them, are

simply tubes for conducting the blood to its

destination
;
but the capillaries are something

more, for their walls are so thin, that, though

continuous, they jjermit fluid portions of the

blood to ooze through to bathe the tissues that

suiTOund them. The blood in tlie cajiillaries

is, therefore, in communication with the tissues

surrounding them, and exchanges material with

them even as it flows through them. At
length the capillaries begin to join together

to form larger and larger vessels, and so gradu-

ally veins are formed, at first microscopic in

size, but gradually the blood }>asses info larger

veins formed by the junction of smaller ones

and by the addition of other coats, till the

large veins of the particular limb or organ are

reached. These join the veins coming from

other limbs and organs, until the two large

venous trunks are formed, the superior and

inferior venai cavai, the one coming from the

ujiper and the other from the lower parts of

the body, which carry the blood to the right

auricle. Fj'om the right auricle it passes to

the right ventricle, then through the lungs by

the ])ulmonary artery and its branches and

back to the heart, but to the left side, by the

j)ulmonary veins, as already desciibed. By
])assing into the left ventricle the blood has

completed its circuit of the body and lungs.

Thus blood which has issued from the left

ventricle passes through two sets of caj)illaries

before it returns to the left ventricle— the ca-

jjillaries of the tissue which it is sent to nourish,

and the capillaries of the lung. The blood which
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is sent to the stomach, bowels, spleen, and. ])an-

creas has, however, an unusually long circuit.

After passing through the arteries of these

organs, traversing their capillaries, and enter-

ing their veins, the blood reaches the portal vein,

formed, as we have seen (p. 140), by the junction

of the veins of the organs mentioned, ihe blood

then passes through the capillaries of the portal

vein in the liver and enters the hepatic vein,

and so on to the infei’ior vena cava. Thus

blood sent to the stomach and bowels, spleen

and pancreas, traverse three sets of capillaries,

those of the particular organ, stomach or spleen,

t&c., those of the portal system in the liver, and

those of the lung. This is the longest route a

portion of blood may take from the moment it

leaves the left ventricle to the moment it re-

turns to it. The shortest possible route is

through the substance of the heart itself. A
portion of blood entering the aorta, and imme-

diately passing off by the coronary arteries

(p. 223), will merely traverse the capillaries in

the substance of the heart and return to the

right auricle by the coronary vein, completing

its circuit by passing through the lungs.

There are various things to notice connected

with the flow of blood through arteries, veins,

and capillaries, and associated with the difler-

ences in the structure of these vessels.

The Circulation in the Arteries. —Tt has

been pointed out that the large arteries are

specially elastic. The effect of this is not diffi-

cult to understand. Take the aorta as an ex-

ample. It is filled with blood, but by the con-

traction of the ventricle an additional quantity

is thrown into it. Sufficient room cannot at

once be made by the onward flow of that which

already occupies the vessel, and so part of the

vessel distends sufficiently to accommodate it.

As soon as the contraction of the ventricle is

over the force distending the artery is dimin-

ished, and, by their own elasticity, the walls of

the vessel recoil, that is, they return to their

natural degree of distension. In doing this the

walls press on the blood contained by them, and

tend to drive the blood both backwards and
forwards. The blood is prevented passing back-

wards by the closure of the aortic Valve, and it

must all pass on into the next part of the artery,

which in turn distends, being already full, to

receive it. The same pi’ocess is hei’e rej)eated;

the distended wall speedily recoils and passes

the blood on to a succeeding part, which, also,

first dilates and then recoils on the blood within

it. Thus the contraction of the heart is not the

only force in driving on the blood. It is aided

by the elastic recoil of the arterial walls suc-

ceeding it, and the blood is forced onwards in

waves.

The Pulse is thus explained. If a finger be

laid on a part of the body where an artery

approaches the surface a throbbing movement

will be felt, and the fingei', if lightly applied, or

better still, a piece of straw laid over the place,

will rise and fall in a regular manner, and the

beat, thus produced, will be perceptibly in time

with the contraction of the heart. This move-

ment is the result of the alternate distention of

the vessel by the wave of blood, and the recoil

of the walls by their elasticity. It does not

occur at the same instant as the contraction of

the ventricle, because it takes a little time for

the wave to pass from the heart to the place

where the pulse is felt, and it is, therefore, a

little later at the ankle than at the wrist.

Wherever an artery approaches the surface the

pulse may be felt. The wrist is the most con-

venient place, but it is easily found at the

temple and the inner side of the ankle. Various

influences affecting the characters of the pulse

are noted on p. 11.

The jerky movement of the blood in an

artery is seen if the vessel be cut. The blood

does not issue in a regular stream, but in spurts,

corresponding to beats of the heart. This en-

ables one to ascertain readily whether a wounded

blood-vessel is an artery or a vein, for the flow

of blood from the latter is continuous. This is

of importance, because if an artery be cut we
know the blood is flowing /rom the heart to the

distant parts of the body. If the loss of blood

is to be prevented, the vessel must be closed

nearer to the heart than the wound, to ])revent

new suj)plies of blood coming on to the wound.

This is done by pressing with the fingei’s or

a ])ad on the heart side of the wound. If, on

the contrary, it is a vein that is wounded, we

know the blood is flowing in it toxcarcls the heart

from the distant part, and pressure must be

exerted on the side of the wound furthest from

the heart.

While elasticity is the feature of the large

arteries, the contractility of small arteries is

their characteristic. If the muscular fibres which

suiTOund a vessel conti’act, the channel will be

narrowed and less blood will be permitted to

flow thi'ough it. If the muscular' fibres relax,

the force of the blood within the vessel—the

blood pressure— will carrse the chantrel to

enlarge by dilating the tube, arrd more blood

will be permitted to flow along. Thus the dia-
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meter of the vessel may be regulated by the

muscular contraction, and the quantity of blood

proceeding to a tissue or organ will be thereby

affected. The contraction of the muscular fibres

is controlled by the nervous system, and so the

nervous system regulates and controls the blood

supply to the various regions of the body. How
this is cfiected is explained on p. 233 .

Bleeding from small arteries that have been

wounded is arrested, to a large extent, by the

contraction of the muscular coats of the vessels.

Tincture of steel and such substances, when
applied to bleeding surfaces, stop the flow of

blood because they excite the muscular fibres to

contract, and so shut the mouths of the open

ves.sels. It is for the same reason that tannic

and gallic acids, &c., are ordered for bleeding

from internal surfaces. To diminish and arrest

internal bleeding a drug called ergot of rye, or

spui’red rye, is frequently used with excellent

results. Now this drug does not act directly on

the bleeding part, but it enters the blood and

produces contraction of the muscular coat of the

vessels. It ai’rests bleeding by stimulating the

contractility of the smaller arteries.

The Cireulation in the Capillaries must

be considered next, since the blood flows from

aiteries into capillaries. Tlie best way to ob-

serve the circulation in the capillaries is to fix

up a living frog in such a way that the web of

its foot is stretched so as to be viewed through

a microscope. A fine transparent tissue is seen

with clumps of black coloui ing matter here and

there. The tissue is cut up by channels per-

vading it in all directioirs, some wide, some ex-

tremely narrow. Along these channels blood is

streaming. In the wide v'essels it is da.shiiig

along with apparently great speed, the red cor-

puscles streaming in crowds down the centre,

while the white corpuscles are seen rolling along

nearer to the walls of the vessel
;
in the nar-

rowest vessels there is evidently room for only

one corpuscle at a time, and the corpuscles

range themselves along, accommodating their

shape to the turns and corners .so as not to

stick in the channel. The noticeable feature

is that the cun-ent is continuous. When it

is remembered that the flow in the arteries is

jerky, and that the capillaries are continuous

with the arteries, this seems strange. Why
is it that the jerking movement of the blood

in the arteries is not continued into the cap-

illaries? The explanation is found in the elas-

ticity of the arteries. Were the blood-vessels

rigid tubes, then there would be ejected from

one end just the quantity of fluid forced in at

the other, and in the same intermittent way.

The blood encountei-s resistance in the capillar-

ies, it cannot get along so quickly as in the

arteries, the arteries are, therefore, ke))t con-

stantly distended, and their elastic force is

brought into full play. During the pause after

each contraction of the heart the elastic walls

of the arteries are pressing on the blood they

contain, and are following up tlie force of the

heart. It is as if there were two propelling

forces, the one following the other so smoothly

and regularly that there is no stoppage in the

onward movement. If the elastic tube is long

enough the result is that, by and by, the wave-

like movement of the fluid in it becomes less

and less perceptible, till it finally disapj^ears,

and the intermittent movement is converted

into a continuous flow. It must be observed,

however, that it is only where there is sufficient

resistance to the progress of the fluid that this

can happen, for if there is little resistance the

elastic reaction is not brought into play, and

the jerky movement continues. The next thing

noticeable, connected with the capillaries, is the

thin walls of the vessels, so that the oozing

of fluid, already referred to, for purposes of

nourishing the tissues, is ea.sily understood.

Another feature that one remarks is that every

minute part of tissue is so surrounded with

capillaries that it cannot fail to receive nourish-

ment from all sides.

Generally speaking, every organ and tissue of

the body abounds in capillary blood-vessels, even

bone being interpenetrated by them. Tissues

so traversed by vessels are said to be vascular.

There are, however, a few tissues which are

non-vascular, that is, they have no such system

of vessels within them. These are ej)idermis

and e))ithelium, in other words, the surface

layer of the skin and mucous membrane
;
and

nail, hair, the .substance of the teeth, and carti-

lage or gri.stle. Such tissues, however, are closely

connected with moist vascular tissues, from

which they are able to suck up nourishment.

The Cireulation in the Veins is charac-

terized by a continuous flow, the wave-like

movement having been completely lost in the

ca])illaries. Besides the force from behind—the

force that is tran.smitted through the capillaries

from the arteries—other agents enter to impel

the blood in its progress through veins. Chief

of these are the valves which are present, with

exceptions, in veins, and j)ermit the flow of

blood towards the heJirt, but close if there is
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any attempt at a backward tiow. Contracting

muscles, by pressing on veins, and, consequently,

on the blood they contain, aid in the venous

part of the circulation.

Besides the forces indicated in j)receding para-

graphs, the action of the heart, the elasticity of

the arteries, the action of valves in the veins,

and the effect of muscular contraction, there are

others which aid in the circulation of the blood,

and notably the movements of breathing, and

the suction action pi’oduced by the relaxation

of the heart after each contraction.

The Rapidity of the Cireulation varies.

It is quickest in the arteries and slowest in the

capillaries. In the capillaries there is a much

greater channel space, and since the quantity

of blood entering the heart is always the same

as that leaving it, the blood must flow more

slowly in the capillaries if the balance is to be

maintained. Thus from the aorta onwards to

the capillaries the speed diminishes, and from

the capillaries through the veins it increases to

the heart. In the capillaries the rate is esti-

mated as 1 to li inches in a minute, and in one

of the larger arteries 10 to 15 inches in a second.

The length of time taken for a portion of blood

to travel the whole round of the circulation is,

in the horse, about half a minute. It has been

estimated by injecting into one of the veins of

the neck a substance—ferrocyanide of potassium
—easily detected by chemical tests, and noting

how long time elapsed before it was found in

the blood of the same vein of the opposite side

of the neck.

Nervous Control of the Circulation.—The
walls of the blood-vessels are largely muscular.

The muscular flbres are bejmnd the control of the

will. Nevertheless they are controlled by the

nervous system, by the agency of nerves distri-

buted among the muscular fibres. The nerves

are called vasomotor {vasa, vessels), and they

are governed from a centre—the vasomotor
centre—situated in the medulla oblongata (p.

93). The influence on the vessels may be briefly

stated thus: By the nervous enei’gy continually

reaching the muscular walls they are kei>t in a

moderate state of contraction or tone, so that

the channels are maintained at an average size.

If the vasomotor nerves are stimulated more
than usual, the muscular walls contract more, the

size of the channel is diminished, the quantity of

blood flowing through it is correspondingly di-

minished, and the supply to the part lessened. If

the stimulus is less than usual, the amount of

contraction is lessened, the vessels dilate by the

force of blood within them, the channel becomes

widened, and the supply to the part is increased.

Now various influences from various parts of

the body, or from the lu’ain itself, may reach

the vasomotor centre and excite it to increased

activity; the nerves are thereby stimulated and

the vessels contract. But there is another curi-

ous eflPect that may be produced on the centre,

what is called an inhibitory or restraining effect,

whei’eby the ordinary influence of the centre is,

for a time, suspended, the tone of the vessels

becomes diminished, and their channels imme-

diately widen. The production of blushing and

pallor is thereby explained.

Blushing is caused by some emotion which

acts on the vasomotor centre and diminishes

its activity. The tone of the vessels being

lessened they dilate, more blood rushes along

their channels, and the skin becomes ledder

and hotter by the increased quantity of blood.

It is usually in the face that this is manifested.

Pallor is just the reverse condition. Some

emotion so acts on the vasomotor centre as to

increase its activity. The blood-vessels contract,

less blood flows through them, and the part be-

comes pale. Thus the same emotion that causes

redness of one person’s face may produce ]>ale-

ness of another’s.

More than this, the heart and the blood-

vessels are related by nervous communication

in a curious way. Connected with the heart

there is a nerve called the depressor nerve.

Suppose the blood-vessels in a considerable part

of the body to be unduly conti’acted. Blood

flows through them less easily, and the heart

has more work in forcing it along. This may
occur to such a degree that the heart is unneces-

sarily burdened. Its labour may become so

heavy as to threaten fatigue, and danger of ex-

haustion may arise. At this jieriod an influence

passes from the heart by the depressor nerve to

the vasomotor centre. The action of the centre

is restrained, the tone of the vessels is dimin-

ished, by the ])ressure of blood within them

they dilate, the blood flows along easily, and

the heart is I'elieved. This is just an instance

of how all the bodily functions are I'egulated

and controlled by the nervous system, and made

to serve the good of the whole body.
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Section VIII.—THE BLOOD AND THE CIRCULATORY (HEART

AND BLOOD-VESSELS) SYSTEM.

B.~ITS DISEASES AND INJUEIES.

Diseases of the Blood ;

Anosmia {Bloodlessness, Poverty of Blood) \

Plethora {Full-hloodedness)\

Lexicocythcemia {White-cell Blood);

Blood-Poisoning {Septiccemia, Pycemia)

;

Scurvy {Scorbutus)

;

Purpura

;

'Pendency to Bleeding {Ilcemo'rrhagic Diathesis, Ilcemophilia);

Worms in the Blood {Filaria Sanguinis Iloininis).

Diseases of the Heart:

Injlanunation of the Outer and Inner Lining Membranes {Pericarditis and Endocarditis)— Valve Disease;

Overgrowth {Hypertrophy), Wasting {Atrophy), and Degeneration—Fatty Degeneration;

Palpitation and Fainting {Syncope);

Angina Pectoris {Breast-pang)—Neuralgia of the Heart

;

Cyanosis {Blue-disease).

Diseases of the Arteries:

Injlammation and Degeneration of A rteries, Aneurism

;

Thrombosis and Embolism;

Wounds.

Diseases of Veins and Capillaries:

Inflammation of Veins {Phlebitis);

Varicose Veins;

Blood-vessel Tumours {Angeioma, JScevus, or Mothers’ Mark);

General Features of Inflammation.

DISEASES OF THE BLOOD.

In the firet division (A) of this section an

effort has been made to emphasize the fact that

the condition of the blood is affected in two

ways
:
(i) by what is added to it, and (2) by

what is taken from it. It has been pointed

out that additions to it consist in wliat it re-

ceives from the alimentary canal in the sliape

of food, what it receives in the shape of lymph,

what it receives in its course through the

body from the tissues with which it comes in

contact, and what it receives from the lungs

in the shape of oxygen gas, not only nourisliing

substances, that is to say, but waste substances

also; and that substances are removed from it

by the tissues for their nourishment, and by the

lungs, liver and bowels, kidney, and skin, to be

ca.st out as waste matters. The importance

of recalling these facts consists in this, that the

causes of diseased conditions of the blood may

be classed under two similar general divisions.

For disease may be occasioned in the blood (1)

by the nature of the food, by the lymph (by the

absorption, for instance, of poisonous material

from a wound, see p. 203), by .substances })icked

up in the progress of the blood through diseased

tissues, and by gases, &c., inhaled b}^ the lungs;

or (2), from the other side, by the lungs, kidneys,

liver, bowels, or skin failing to separate waste

matters, which are thus allowed to accumulate

in the blood and imj)air its quality. The same

thing is expressed, in a still more general way,

by saying that disease of the blood may be due to

something affecting (1) its quantity, and (2) its

quality. Thus there may be too little blood in

the body, in which case there arises the con-

dition of bloodlessness {ancemia) or povei'ty of

blood, or there may be too much blood in the

body {plethox'a), full-bloodedness
;
while, again,

the blood may be sufficient in amount but of

bad quality, as it is in scurvy and other diseases.

These considerations will be best understood by

those who have carefully studied the description

of the blood and its functions given in preced-

ing pages.

We shall first consul er the two diseases that

have been named as connected specially with

the quantity of blood, and afterwards those in

which quality is directly affected.

Anaemia {J3loodless)iess, Povertij of Blood).

—

The word amemia is exactly translated by

bloodlessness. It is derived from two Greek
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words, an, want of, aud haima, the blood. It

essentially uou.sists in a deficiency of blood, and

sj)ecially of certain of its constituents, the cor-

j)uscles and albuminous elements. So marked

is the diminution in the number of corpuscles

ill typical cases that it may be recognized in a

drop viewed under the microscope. One form

of it is specially a disease of young women, and

is called chlorosis (Greek c/iloros, green) or

green-sickness, because of the peculiar hue of

the skill produced by it.

The condition may be produced by loss of

blood, ill young women, for example, by ex-

cessive discharge during the monthly periods,

or in persons subject to bleeding piles, by bad

or insufficient diet, and by other diseases, such

as cancer, tubercular disease, and syphilis, and

by various other causes not well understood.

Its symptoms are paleness of the skin, the

pallor being strikingly marked in those parts

which are naturally ruddy, such as the lips,

weakness, attacks of faintness and breathless-

ness, palpitation, giddiness, loss of appetite,

flatulence and indigestion, quick weak pulse,

and nervous symptoms, such as lowness of spirits,

listlessness, irritability of temper, neuralgia, &c.

In girls hysterical attacks are common. Two
noticeable symptoms are headache and impair-

ment of sight.

Treatment, except in pernicious forms of the

disease, is usually successful. It consists in

arresting any unusual loss of blood, in the use

of proper and sufficient food, and in attention

to other ordinary conditions of health, good air,

exercise, sleep, &c. The principal drug given

in the disease is iron. This may be given in

the ordinary way with quinine, as quinine and

iron tonic, or in pill combined with phosjdiorus

and mix vomica (see p. 113). Chemical food

may also be used, and other similar preparations,

beef and iron wine, &c. A valuable preparation

is that of dialysed iron, of which 10 to 15 drops

are taken in water four or five times daily.

Most iron preparations blacken the teeth,

and they should, therefore, be taken throuo-h

a straw, and the mouth well rinsed afterwards.

Plethora {Full-bloodedness) is the opposite

condition to amemia. It is also called hyper-

aemia, from Greek hu'per, signifying excess, and

haima, the blood. The blood contains excess of

red corpuscles, is, in short, over-rich.

Symptoms.— Full-blooded people are easily

recognized by their florid colour and stoutness.

They are usually troubled with giddiness, be-

cause of excessive Quantity of blood in the head.

The pulse is full and strong. The veins of the

surface of the body are visibly distended. The

capillary blood-vessels ai-e in a similar condition,

and there is, therefore, a tendency to bleeding,

a])oplexy, &c. There are lazine.ss and listlessness,

a sense of restriction, a dull condition of mind,

and tendency to sleep. The liver is usually

sluo-ffish, and tlie results of that condition are

apt to arise (see p. 195). Plethoric peoi)le are

commonly addicted to indulgence of the appetite

in eating and di'inking.

The treatment is clearly indicated. It con-

sists in plain and temperate living, and avoid-

ance of rich and fatty foods, of beer, wines, and

spirits. Besides this, active measures should

be employed to reduce the condition, vigorous

exercise, and the frequent use of medicine to un-

load the liver and bowels. The best medicines

for this are saline purges, epsom and seidlitz salts

taken early in the morning, or some of the

mineral waters. It is in full-blooded persons

that, in threatened attacks of apoplexy or in

feverish and inflammatory conditions, congestion

of lungs, &c., bleeding proves specially relieving.

Leueoeythsemia {Leukaemia— kVhite - celled

Blood) is derived from Greek words leucos,

white, kutos, a cell, and haima, the blood, and

literally means white-celled blood. This in-

dicates the chief feature of the disease, which

is an excessive production of the white cor-

puscles of the blood. These should exist in the

blootl in tlie proportion of 1 to every 600-1200

red ones; but in this disease they may come to

equal or exceed the red corpuscles in number.

Accompanying the chief feature is enlargement

of the spleen, which, from being as a rule less

than half a pound in weight, may come to weigh

many pounds. Enlargement of the lymphatic

glands and atFection of the marrow of bones are

also common during the progress of the disoi’der.

Tlie excessive number of the white corpuscles,

and the enlargement of the spleen and lymphatic

tissues are associated, such tissues being supposed

to have to do with the manufacture of the white

cor[)uscles. The causes of the disease ai'e not

known, though in a considerable number of

cases exposure to marsh j)oison has been con-

nected with it. Men are more liable to it than

women, and between the ages of twenty and

fifty.

The chief symptom is the great increase in

the number of white corpuscles, which can only

be ascertained by microscopic examination of

the blood. As one would naturally expect, the

diminution of the coloured corpuscles affects the
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colour of tlie blood, so that the person becomes
pale. The enlargement of the spleen reveals

itself by fulness of the belly, and, when it is

con.siderable, the person is himself able to detect

the jiresence of a large solid heavy mass ex-

tending downwards on the left side from under
the ribs towards the groin. It is unaccompanied
with pain. Increasing weakness and shortness

of breath are marked. Bleeding is not uncom-
mon, especially from the nose, but it may cause

death by occurring in the brain, or it may be

in the nervous coat of the eye affecting sight.

Feverish attacks, dropsy, and other symptoms
may also be present. Death occurs within a

year or two, either from weakness or because of

bleeding or other complication.

Treatment is directed towards maintaining

the patient’s strength by food, fresh air, and

tonics like quinine and iron, and phosphorus.

Blood-poisoning’ {Septiccemia, from Greek

sepo, to putrefy, and haima, the blood; Pycemia,

Greek puon, pus, matter, and haima, the blood)

is a disease due to the introduction into the

blood of poisonous materials of a particular kind.

The poison is produced by minute living things

always found in abundance in the matter of

unhealthy sores. (See Contagion, j). 384.) It is

commonly in cases where such wounds or raw

surfaces exist that the disease arises. Thus it is

attendant on surgical operations; its occurrence

is feared in cases of accident where injuries of

any extent have resulted
;

it is frequently the

cause of death in cases of di.ssection wounds, car-

buncle, erysipelas, and in suppurations involving

bone, &c.; and it is one of the most terrible and

fatal occurrences after childbirth. (See Puer-

TERAL Fever.) To take the last case, the sepa-

ration of the after-birth (placenta) leaves a large

raw surface in the interior of the womb. If the

after-birth has not been completely removed,

and if a small piece remains attached, it begins

to decompose and break down. This is nature’s

way of getting rid of it. But this decomposition

is attended with the formation of unhealthy

material, which easily gains entrance to the

blood, and produces the symptoms of the disease.

The septic or poisonous matter seems to be

formed at the w’ound and to be ab.sorbed, and,

as has been said, the septic material is the j)ro-

duct of certain minute living things (bacteria,

p. 387) found in a womb in such a condition. The

word pyaemia, which literally means pus(matter)

in the blood, is often u.sed to signify the same

condition. It means rather more. The poison

of septicaemia is of a very subtle kind, not visible
|

even with the highest microscopes, but in

})ycemia there is an actual transference along

the blood-vessels throughout the body of minute

pellets of i)oisonous material, which come from

the place where the uidiealthy action is going on.

These pellets, carried along in the current of

the circulating blood, easily p;iss through the

large arteries, but when they reach the very

minute arteiies they cannot pass along them.

These arteries, therefore, become blocked by the

poisonous material, and abscesses form where-

ever this occurs. Now the pellets are distri-

buted to every organ of the body, to lungs,

liver, kidney, brain, &c., in all which situations

.spots of inflammation and abscess arise. How
serious such complications are may be imagined.

Symptoms.— The first occurrence usually is

a fit of shivering, lasting for some time and

followed by severe sweating, after which the

person seems to get better
;
but anothei- })ro-

longed shivering occurs, followed again by

sweating; and so on. The fever runs very high,

diminishes considerably after the sweating, but

after a few days usually keeps high. The pa-

tient after a day or two begins to have a sallow

look, and to be dull and heavy. The pulse is

quick and weak, the tongue brown and dry,

and the lips parched. A'omiting occurs and

perhaps looseness of bowels, and what is passed

is dai'k and very badly smelling. The breath-

ing is quick and shallow, cough often arises,

and pain and tenderness of the belly may be

present. In severe cases of pymmia little patches

of inflammation and sup))uration may be seen

on the fingers or toes or on various parts of the

surface of the body. The occurrence of delirium

of the muttering sort is a very grave sign. In

the beginning of it the person’s hands wander

aimlessly about picking at the bed-clothes, and

it passes into unconsciousness as death ap-

pi'oaches.

The disease is very fatal, and e.specially the

pyaemic form.

Treatment is in very many cases of little

avail. The main thing is to keep uj) the per-

son’s strength by nourishing food in fluid form,

concentrated soups, beef-tea, milk, &c., and

.stimulants in small quantities rejieated as often

as seems desiiable. At the beginning a good

dose of saline medicine seems to relieve—seidlitz

powder, for example. To diminish, if possible,

the fever, 5 to 10 grain doses of quinine should

be given every six hours. Opium is often used

to relieve pain and other symjitoms, but it is a

drug whose administration should be controlled

by a medical man.



Circulatory System.] SCURVY. 237

Any unliealtliy wound, &c., should receive

attention, as it may be the source of the dis-

ease. Indeed anyone suffering from a wound,

erysipelas, inflammation of bone, &c., seized

with shivering and sweating, should lose no

time in summoning a doctor.

It is of the utmost importance to observe that

the poison of septicsemia and pytemia may be

carried from one person to another, especially

in the hands, &c. Tliei’efore, the patient should

be kept strictly clean, in a well-ventilated room;

all discharges, as well as clothes, &c., stained

with them, should be disinfected by a solution

of chloride of lime, and the attendant’s hands

should be frequently washed in Condy’s Fluid

and with carbolic soap.

ScuPVy {Scorbutus) is a disease due to an

altered condition of blood produced by the ab-

sence from the food of certain ingredients it

ought to possess. What the exact ingredients

are it is not easy to say. Sailoi’s deprived of

a proper quantity of vegetables in their diet

and living too exclusively on salt meat are easy

victims to the disease. It is not limited to

sailors, however, for a scurvy condition may

arise on land among ill-fed persons in times of

want, and it has broken out among armies in

the field.

Its symptoms are a pale, sallow, or muddy
complexion, disinclination to exei'tion, and low-

ness of spirits. There are rheumatic pains in

the back and limbs. The appetite is not affec-

ted, but the bowels are bound. The tongue is

large and flabby. In fact these preliminary

symptoms are similar to those of ansemia, al-

ready described. Characteristic signs of the

disease soon appear, such as I’eddish - brown

spots on the skin, first of the legs, then on the

rest of the body. They are like flea-bites, and

are, indeed, produced by the escape of small

quantities of blood from small vessels. Petechiae

is the term applied to them. Blood may escape

in large quantity, and give the appearances of

a discoloration due to bruises. Puffy swell-

ings also occur, specially about the elbows,

knees, lower i>arts of the leg, the angles of the

jaws, and about the eyes. The gums swell,

become spongy, deep- red in colour, and are

easily made to bleed and ulcerate. The breath

smells very foul, and the teeth become loose in

their sockets. Great muscular weakness, faintish

attacks, dropsy, looseness of bowels, delirium,

&c., occur in advanced stages of the disease.

Death arises from exhaustion or loss of blood.

The treatment, if well directed, may restore

persons apparently hopeless, and that with con-

siderable rapidity. It consists in supplying to

the food the ingredients that have been absent

from it. This is done by the use of fre.sh vege-

tables, potatoes, carrots, turnips, green vege-

tables, oranges, lemons, &c. Lime-juice also is

a valuable restorative. One or other of these

kinds of food must be added in considerable

quantity to a diet otherwise noux’ishing. Mean-

while the person must rest for a time till danger

of fainting or attacks of bleeding has passed

away. The English Board of Ti’ade now com-

pels emigi’ant ships to cari-y a certain quantity

of vegetable diet for each person, and sufficient

lime-juice to supply 3 ounces weekly to each

pei’son. Merchant ships are also required to

carry lime-juice for the crews, each man to

receive 2 ounces weekly, and more if signs of

scurvy appear.

Purpura is attended with escape of blood

beneath the skin and mucous membranes, and

is, like scurvy, due to a bad condition of blood.

It may occur at any age, but it occurs specially

among young children, and not only the badly-

fed but the healthy-looking may be attacked.

The symptom because of which the disease is

named is the occurrence of spots in the skin of

a deep-red coloui’, from mere points in size up

to circular spots one-fourth of an inch across.

The spots do not fade when pressed, and are

not raised above the skin. The colour, at first

deep-red, fades and becomes bluish, yellowish,

and finally disappears just as the blue marks of

a bruise fade. They occur usually on the legs.

In sevei'e cases large bleedings may occur not

only under the skin but in the mucous mem-

brane of mouth, nose, stomach and bowels,

bladder, womb, &c.; and the loss of blood thus

occasioned may be so great as to ])roduce great

pallor, headache, fainting. The disease may
occur suddenly among the apjxarently healthy,

but it also frequently declai’es itself after j)re-

liminary symptoms of headache, weakness, and

languor, loss of appetite, and rheumatic -like

pains in the limbs, lasting one or more weeks.

Treatment is in some cases not necessary,

good food, quietness, and rest being all that is

required to complete recovery in a week or two.

What medicines are best in severer cases is not

certain. Tonic treatment, however, it ought to

l)e. Quinine and iron may be used, or quinine

(2 grains for each dose) with dilute hydrochloi'ic

acid (10-15 drops) taken in water three or four

times a day. Arsenic is also used, but it should

not be employed without medical advice. At-
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tacks of purpura may return. Therefore atten-

tion should be given to the diet, which should

be of a mixed kind, with, that is, both vegetable

and animal food.

Tendency to Bleeding" {Ilcemorrhagic Ten-

dency, Ihemophilia).—This is an inherited con-

dition in which bleeding, very difficult to stop,

is apt to occur for very slight reasons. It is

handed down chiefly by the females of a family,

but is manifested specially by the males. Fami-

lies in which the tendency is exhibited are

called “ bleeders.”

The bleeding may occur from any part of the

body— nose, throat, lungs, stomach and bowels,

bladder, &c., as well as into the skin. It may
be provoked by a j)in-scratch, a leech-bite, ex-

traction of a tooth, &c. Bloodlessness may be

a cousecpience of repeated attacks. Painful swel-

lings of the lai'ger joints are also liable to trouble

pei'sons aflected with the tendency. Death may
be occasioned by bleeding into the brain.

Treatment consists in taking care to avoid any

occasion of exciting an attack, caution against

accidents, injuries, &c. If bleeding arise it must

be stopped, if possible, by means of pressure on

the part, or where the part cannot be reached,

by the use of such remedies as are ordered for

bleeding from the stomach (p. 161), bleeding

from the lungs, &c.

Worms in the Blood {Filaria Sanguinis

Hominis).—Some years ago (1870), a worm of

microscopic size was found in the blood of ])er-

sons suffering from a disease called chyluria,

in which the urine is milky, due to tlie presence

of chyle (p. 200) in it. Researches made by

various observers since then have shown the

presence of such parasites in a considerable

number of cases. They seem to exist specially

in the lymj:)hatic vessels, which may become

blocked by them or their eggs, swelling and

overgrowth of the part below the place of ob-

struction resulting, the swelling being inde-

pendent of inflammation. From the lymphatic

vessels the worm, which is of the thread class,

may find its way into the blood, and so be dis-

tributed throughout the body. It is in trojncal

countries that the disease occurs. 3'he parasites

may exist in large numbers without producing

symptoms of their presence. There is no treat-

ment for their destruction known.

DISEASES OF THE HEART.

“ Heart Disease ” is a term which conveys a

very serious meaning to most persons. Apart,

however, frojii the fatal tei’mination it is com-

monly hehl to indicate, it implies nothing defi-

nite to the popular mind. It is indeed a very

vague j)hrase, for, as we shall see, heart diseiise

may exist in a great variety of forms, some of

which are not nearly so serious as others.

Either the double bag {pericardium) whicli en-

velops the heart, or the heart substance itself,

or its valves, may be the seat of disease; and

the general term “heart disease” i)icludes un-

usual conditions in any of these. It will be

necessary, therefore, to consider the jnlncipal

affections of the pericardium, of the heart sub-

stance, and of the valves.

Inflammation of the Outer and Inner

Lining Membrane : Valve Disease.

Inflammation of the Pericardium {Peri-

carditis).— The position and character of the

outer lining membrane of the heart have been

briefly noted on p. 219. It has been pointed

out that it is in a double layer, the layer in

direct contact with the heart being sei)arated

by a slight interval from the outer layer, a small

amount of serous fluid existing in the space.

Now when the membrane becomes inflamed

the blood-vessels enlarge, becoming more full of

blood, in consequence of which thickening of the

membrane takes place. There oozes from the

vessels on to the free surfaces of the membrane

a fluid which coagulates—lymph; and thus the

suifaces which oppose one another, instead of

being smooth and glistening, become irregular

and roughened because of the newdy- formed

deposit. The two layers ought to glide easily and

noiselessly over one another with the movements

of the heart, but, owing to the roughening, fric-

tion is produced, and a grating sound may be

heard on a))plying the ear to the chest over the

heart. Part of the fluid from the over-full ves-

sels is not coagulable—serum
;
and it collects

in the space between the two layers. It may
become so abundant as to se])arate the layers

completely from one another, in which case, of

course, friction ceases. In some cases its quan-

tity is so great that the heart is actually sur-

rounded by a bag of fluid, giving rise to what

might be called dropsy of the heart. If the

inflammation abates at this stage, the vessels of

the inflamed membrane begin to x’ecover their

usual size, fluid ceases to escape from them,

and then a process of recovery sets in, in which

the fluid begins to be absorbed by vessels—both

blood-vessels and lymphatic vessels. The quan-

tity of fluid surrounding the heart slowly di-
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minislies till again the layers come into contact,

friction is again produced, and the sound of it

again heard. Finally the roughened suiTaces

adhere and become firmly connected to one

another, so that they become fused and a space

between them no longer exists.

This is a sjiecies of cure, there is no doubt,

but the adhesion of the layers of the pericardium

is too apt to lead to the development of dis-

ordered conditions of the heart at a later stage

of the person’s life.

Instead of taking a simple course like this,

the disease may be complicated by the forma-

tion of matter in the sac of the pericardium,

and may continue in a chronic form for a longer

period than the acute attack lasts.

The cause of the disease may be simply ex-

posure to cold, or injury, such as a wound would

readily produce, or it may be due to the extension

of inflammation from some other oi’gan like tlie

lungs. Frequently, moreover, it occurs as a

complication in other diseases, specially acute

rheumatic fever, disease of the kidneys, St.

Vitus’ Dance, scarlet fever, pyaemia, &c. In a

case of rheumatic fever the inflammation usually

does not only affect the outer lining membrane

of the heart, but the inner as well.

Symptoms.—Thei’e are pain and tenderness

in the region of the heart, and extending from

that part to the left shoulder and down the left

arm. Fever is also present, with loss of ajDpetite

and dry tongue. The patient wears a peculiar

look of distress, has a dry cough, and a catch in

the breath. The pulse is at first full and strong,

but later quick and weak. When much fluid

has accumulated in the sac the pressure it ex-

erts on the gullet behind may produce difficulty

of swallowing. Rambling and delirium are

occasionally pi’esent.

Death may result from the pressure of the

accumulated fluid surrounding the heart—from

the dropsy—the heart being unable to continue

its work under the burden; and then it is sud-

den. Recovery in severe cases is usually slow,

and the difficulty of breathing, quick pulse, &c.,

disappear very gradually.

Besides these .symptoms there areothers whose
value and meaning are only appreciated by
those who have had a medical education. One
is the friction sound, already alluded to, heard

by applying the ear to the chest over the region

of the heart, or by listening with a stethoscope,

the instrument used for sounding lungs and
heart. It is due to the rubbing of the inflamed

surfaces of the membrane on one another. Other
^igns are obtained by percussion, as described

on p. 191. The pei'cussion is performed on the

chest, a clear, hollow sound being obtained

when the chest is percussed over the lungs, the

sound being dull when the tapj)ing is over the

heart. The area, indicated on Fig. IIG, p. 219,

as occupied by the heart, will give out a dull

sound
;
but where the pericardium is filled with

fluid it will be caused to bulge out by its con-

tents, and the limits of dulness will thus become

much more extensive, because the sac filled

with fluid will give out a dull, dead sound. In

this way a trained person may discover whether

much or little fluid has been poured out by the

inflamed membiane.

Treatment.— If the inflammation arise as a

consequence of another disease, that other dis-

ease must be treated. The special treatment

directed to the heart may take the form of

bleeding by placing several leeches on the chest.

This, of course, would only be adopted by medi-

cal advice, and it would be applied only in acute

attacks of otherwise strong persons. Blisters

over the heart, iodine paint, and poultices, &c.,

ai'e also em))loyed. Stimulants are required if

weakness is gx'eat and there is a tendency to

faintness. Other drugs are also useful to relieve

pain, or to diminish the action of the heart, but

they are dangerous except in skilled hands.

Diseases of the Valves of the Heart.—The

inner lining membrane of the heart (endocar-

dium, see p. 220) is even more liable to inflam-

matory affections than the jjericardiura, and the

term endocarditis is the scientific term applied

to them. It is, however, usually the valves

that specially suffer (as we have seen, p. 220,

they are formed partly by folds of the endocar-

dium), and, on this account, we shall consider

the affections under the special heading Dis-

eases OF THE Valves.

The nature of the disorder is also akin to that

which affects the outer lining membrane. The
blood-vessels of the valves are congested andO
the substance of the valves becomes thickened.

Coagulable material is also deposited on them;

and Avarty growths form in consequence. The

results of this are ALarious. The thickening and

groAvths on the A^alves prevent their free jday,

and hinder the due performance of their all-

important duties. Moreover, they become

puckered and contracted, so that they are no

longer able completely to close the passage

Avhich it is their business to guard. They may
also become so rigid and unyielding as to offer

a permanent obstruction to the free passage of

the blood in the direction in Avhich they ought
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to be freely open. Standing out at an angle

from the wall of the passage, and refusing to

bend from this position, they bar to a greater

or less extent the tlow of blood past them.

This rigid attitude may be the result, not only

of inflammatory thickening, but also of the

deposit, within the substance of the valves, of

chalky matter which makes tliem hard and
inelastic, a condition apt to arise in old age and
to art’ect not only the valves but also the walls

of the arteries throughout the body. Now
what must be the effect of such states as these?

It can only be properly understood by reference

to the functions of the valves, as already de-

scribed on ]). 221. Take the left side of the

heart, for it is in the valves of the left side that

the disorder is commonest. We have seen that

there are, on this side, two valves. Thei’e is

the mitral valve between the upper and lower

chambei’S, which is open on the contraction of

the upper chamber to permit the blood to be

driven into the lower, and which, as soon as the

lower chamber contracts, closes to bar the return

of blood to the upper chamber. Suppose, first,

that this valve has become contracted and too

small properly to close the passage. Then it is

plain that when the lower chamber contracts,

the communication between it and the upper one

not being completely cut off’, all the blood is not

driven into the vessel (aorta) that rises from the

ventricle (the lower chamber), but part passes

back again into the auricle, which thus becomes

overfull because it receives back part of the

blood which it had, but an instant before, sent

onwards. Suppose, again, that the valve is

standing out rigidly in the fair way, then, when

the auricle contracts, the blood is obstructed in

its passage downwards to the ventricle, and it

is hard work for the auricle to get itself thor-

oughly and quickly emptied. The second valve

on the left side is at the place of commu-

nication between the ventricle and the great

artery springing from it—the aorta, and when

the ventricle contracts the blood should be pro-

pelled into the artery, and the valve should

thereafter close to prevent it returning again to

the chamber (see p. 222). If the valve is incom-

petent, that is, if it does not j)roperly close the

opening, when the ventricle is relaxing the

valve does not completely hinder the blood re-

turning and part of it pours back to the ven-

tricle. Thus it is never properly and satisfac-

torily emptied. Regurgitation is the term

applied to the return of blood in this way. If,

again, the valve be rigidly standing out from

the wall of the aorta, the blood driven out of

the ventricle does not find a free passage, it is

delayed in its exit, and the heart has to contract

more vigorously to overcome the lesistance.

Any of these disturbances of the circulation

through the heart cannot exist without changes

being j)ioduced in the heart itself. Whether
it be that there is an obstacle to the flow of

blood tlu'ough the heart, or that part of the

blood, that should pass onwards, returns, the

first effect on the heart, and specially the chamber

first affected, is that it begins to enlarge. This

is partly because it works harder to perform its

task, which has become more difficult, increase

of growth occurring to meet the increased de-

mand for energy, and partly because the in-

ci'eased quantity of blood always in it produces

a distension of the walls to afford infcreased

accommodation. The heart enlarges in its sub-

stance, that is, it suffers hypertrophy (ovei’-

growth), and it also suffers dilatation (over-

distension). But the changes are not limited

to the heart; they in time affect the whole body.

If the ventricle becomes overfull, because of

disease of the valves of the aorta, that will

speedily produce a similar condition of the u])per

chamber, the pressure passing backwards. Since

the auricle receives its blood from the lungs

(p. 223), and since the blood does not get passing

onwards quickly enough, the lungs will, by and

by, begin to feel the backward- ])ressure, and

become more or less blocked with blood also.

Since the lungs receive the blood from the right

side of the heart, the pressure will travel back-

wards to the chambers on that side, and they in

turn will become overfull. Moreover, the blood

arriving in the right side of the heart comes

from the head and neck, some of it directly

from the liver and also from the trunk and

lower part of the body, and that coming from

the liver is the blood from the stomach and

bowels, &c. The blocking will, therefore, travel

ever backwards and backwards- to these organs,

so that the veins of head and neck, liver, sto-

mach, &c., will become congested. Just as, if

you have a lai’ge number of streets and lanes

opening into a main thoroughfai’e, along which

crowds of people are streaming, if one end of

the main thoroughfare becomes partly blocked

and the crowds still stream on, that thorough-

fare will speedily become blocked from one end

to the other, and then the lanes and adjoining

sti’eets will in turn become crowded with the

peo])le who cannot get on. »Of course if the

people could be made to pass off some other

way the blocking would soon be got rid of
;
but

the blood must all go on in the destined course,
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there is no side way by which it can escape,

and as time goes on the congestion becomes

worse and worse. Another thing to note is

that while the veins bringing the blood to the

heart all become unduly full, the arteries do

not contain sufficient blood, because the blood

is not escaping in a full enough sti’eam from the

left side of the heart, and thus the various

organs cease to be duly nourished, while at the

same time they are congested with blood. Thus

it becomes clear how, from valvular disease of

the heart, congestion of the lungs, livei', kidneys,

stomach and bowels, brain, &c., arises, and how

consequently shortness and difficulty of breath-

ing, with an attendant livid hue of the skin,

jaundice, indigestion, kidney disease, headache,

giddiness, convulsions, &c., may be occasioned.

Moreover, fluid oozes out of the overcharged

veins and dropsies arise. Meanwhile the heart

itself suffers from defective nourishment, and

its labour becomes too great for its strength.

It becomes weakened, and with its commencing

failure the consequences of its disease are at

once aggravated.

Now while such is a sketch of the consequences

of an aggravated case of valvular disease, it is

not to be supposed that all cases of valve dis-

ease run a similar course. Such is very far

from the truth. There is no manner of doubt

that many people have some imperfection of

the valves of the heart and never become aware

of it, but are able to lead active lives without

being aware of any symptom that leads them

or others to suspect any unusual condition of

the heart. An average length and an ordinary

vigour of life are not inconsistent with some

forms of valvular disease. That is why doctors

frequently refrain from informing patients of

such a condition they may know to exist there.

For heart disease is a phrase of terror to many,

and the knowledge that they were, in even the

smallest sense, subjects of it would seriously

affect their lives, while they might live long

and useful lives in blissful ignorance, and die,

perhaps, of some disease entirely unconnected

with disorder of the heart. Further, thouo-h
' O

sudden death is a result of some forms of disease

of the valves, it is not so common as was at one

time supposed.

Another result of affection of the valves re-

mains to be mentioned. The roughened condi-

tion of the valves sometimes causes fibrin to be

separated from the blood, and to be deposited

in little clots on their edges. The clots may
become detached and swept away in the current

of blood. They pass easily through the larger

vessels but at last reach vessels too small to

permit their passage, which they block up.

This blocking of small vessels by detached clots

is called embolism and is referred to on p. 24b.

Sudden death is a common result of this, a clot,

finding its way to the brain, and blocking a

vessel, cuts oft' the blood supply to a part of the

brain, and sudden paralysis or unconsciousness

is the result.

The causes of the disease are acute rheu-

matic fever in particular, St. Vitus’ Dance, scar-

let fever, Bright’s disease of the kidneys, sy-

philis, &c.

Symptoms.—General symptoms have already

been indicated in the sketch given of the results,

affections of the lungs, congestion, bronchitis,

&c., with attendant lividness of the skin, diffi-

culty of breathing, jaundice, indigestion, disease

of the kidneys, with scanty, high-coloured urine,

and nervous symptoms, headache, giddiness, &c.

Connected with the heart itself there are things

to be noted. The beat may be feeble or exces-

sive, and it may be irregular. Palpitation—fre-

quent, sudden, and violent beating of the heart

is common. But it must not be forgotten that

palpitation, irregularity of the heart’s beat, and

a form of irregularity, called intermission, in

which a beat is missed and the person feels a

throb or tremble or fluttering sensation, perhaps

with a feeling of choking, are far more com-

monly due to indigestion, specially indigestion

with flatulence, than to heart disease. Many
people, particularly women, are convinced they

suffer from heai’t disease because of palpitation

and the very uncomfortable sensations it pro-

duces, when all the time there is nothing but a

stomach dei’angemeiit to blame.

The special signs of disease of the valves of

the heart, whose discovery alone justifies one in

declaring the disease to exist, are such as a per-

son cannot easily detect in himself. They are

found by an examination of the chest, and by

listening to the sounds produced by the con-

tracting heart. A physician will find at Avhat

part of the wall of the chest the heart beat is

felt most distinctly, and will see whether it is

in the right position
;
he will examine by per-

cussion—by tapping the chest as indicated on

p. 191—to determine whether the heart is the

usual size or is enlarged
;
and he will emjfloy

auscultation—that is he will listen Avith his

ear to the chest Avail or by means of the stetho-

scope— to hear the sounds of the heart, in order

to learn if they are of the usual character.

For the sounds noted on p. 224 will be altered,

if disease of the valves be present. If a valve
16
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be disecased, one of the sounds will be replaced

or attended by a blowing murmur, and the

relation in point of time which the murmur
bears to the heart sounds will indicate which

valve is aftected. A skilful man will exercise

caution, because a temporary murmur may be

produced by pressure or other circumstances,

bloodlessness of the patient, for example, which

might without care be mistaken for the sound

of a diseased valve. In rare cases the pecu-

liar sound has been loud enough to be heard by

the patient himself and those standing near

liim
;
commonly it requires to be examined

for.

The treatment of valve disease depends on

various circumstances. If it is a complication

of some other disease, rheumatism, &c., clearly

that other disease requires attention. A person

who has had rheumatism should exercise great

care to avoid cold, draughts, wettings, &c., that

would readily excite a second attack. General

treatment of the disease consists in avoidance

of all excitement—running, hurrying for trains,

jumping, mounting long stairs, in fact every-

thing involving exertion. Fits of anger, out-

.(Dursts of emotion, &c., should equally be avoided.

The bodily health should be carefully main-

tained by judicious eating and drinking, and

over-eating, the excessive use of tea, tobacco, and

stimulants, &c., should be rigorously guarded

against. The health may be benefited by change

of air, iron tonics, &c. If distressing symptoms,

such as palpitation, difficulty of breathing, &c.,

arise, they will be much relieved by complete

rest. Drugs, and in particular digitalis, are used

to strengthen and calm the heart, but how and

when they should be used ought to be detei'-

mined by a medical attendant.

Overgrowth, Atrophy, and Degeneration.

Overgrowth {Hypertrophy) and Dilatation

of the heart have been noted as results of valve

disease. Further reference is unnecessary.

Atrophy of the heart is the opposite of over-

growth, and is a consequence of wasting dis-

eases, such as consumption, diabetes, &c. In it

the action of tlie heart is feeble, and the beat

ao-ainst the chest wall weak. The treatment is
O

that of the bodily condition of which it is a con-

sequence.

Fatty Degeneration of the heart is a con-

dition of advanced life, and is produced also by

acute fevers and by poisoning with phosphorus.

It is also a frequent result of such inflammation

as has been described under Inflammation of
THE Pericardium, p. 238 .

In fatty degeneration the muscular fibres of

the heart substance are affected. The proper

substance of the fibres is replaced by oily par-

ticles, and the muscular tissue is in consequence

w'eaker and more easily torn. The degeneration

is usually in patches in certain parts of the

heart’s substance
;
these parts are weaker than

others. Fatty degeneration is a' cause of sudden

death. The soft fibres readily give way under

some strain, even though it be slight, the excite-

ment of some sudden emotion, and a tear occurs

in the substance of the heart through which the

blood pa.sses into the surrounding pericardial

sac. Thus fatty degeneration is one cause of

rupture of the heart; and the phrase “a broken

heart” contains a literal truth.

The symptoms are those of feebleness of the

heart. The pulse is weak, and the heart sounds

feeble. There is general weakness, a tendency

to breathlessness, giddiness, and faintness.

The symptoms of rupture of the heart are

sudden severe pain about the heart, gasping for

breath, fainting, and speedy, in many cases in-

stantaneous, death.

The treatment of such a condition as fatty

degeneration is simply such as will maintain

the strength of the person as much as possible.

Good nourishment, with plenty of animal food,

gentle exercise, fresh air, &c., are demanded, as

well as iron and similar tonics. It is plain that

all excitement, worry, &c., must be avoided.

It may be noted that rupture of the heart

may be produced by external violence, and

that immediate death even from a wound is not

invariable. The wound may be blocked by

blood clot, &c., and death be delayed for hours

or even a few days.

Palpitation and Fainting.

Palpitation has already been commented

on (p. 241). It includes irregular action of the

heart of various forms, which produces uncom-

fortable sensations of fluttering at the heart,

throbbing, and tumbling, and is attended by

other feelings of anxiety or distress, of difficult

breathing, of giddiness and faintness, and so on.

Motes may be seen dancing before the eyes,

the feet and hands get cold, and then the face

may flush up, and perspiration break out. Now
it is true that palpitation with some or all ol

these accompanying symptoms attends some

forms of heart disease. But it is equally true

that it far more commonly is the result of



CirciilatoiT System.] FAINTING. 243

digestive disorders, of poverty of blood (an-

seniia), and of similar conditions. It is neces-

sary to urge this very strongly, for very many

people are haunted with the fear of heart

disease, because of such symptoms, whose heart

is perfectly sound. Nervous women are particu-

larly liable to such forms of palpitation.

For ])alpitation as a symptom of goitre, see

p. 211.

The treatment consists in attention to the

diet, in the avoidance of everything that would

tend to aggravate the coirdition, such as cxcQSS

in tea or tobacco. Eegular exercise, early hours,

and avoidance of excitement should be prac-

tised. In many cases treatment for indigestion,

and specially for flatulent indigestion (p. 181), is

useful.

Fainting {Syncope, Greek simhopto, to knock

to pieces. Swooning).—In fainting there is always

enfeebled action of the heart. It may be the

result of nervous excitement, shock, or strong

emotion, severe pain, or loss of blood. The

heart’s action is suddenly and momentarily

suspended or greatly diminished, the blood

fails to circulate properly or in sufticient quan-

tity through the brain, and unconsciousness is

the result.

The symptoms are paleness and coldness of

the skin, faint, shallow, and sighing breathing,

feeble jDulse, and it may be either quicker

or slower than usual, giddiness, noises in the

ears, indistinctness of sight, and loss of con-

sciousness, the person falling to the ground

limp and motionless. Sickness occasionally oc-

curs; and the skin becomes covered with drops

of sweat. Recovery from fainting is usually not

long delayed, and is indicated by increasing

strength of the pulse, return of colour to the

face, and improvement in the breathing.

Treatment.—The person should be laid flat

on the back, and all tight clothing round chest

and neck loosened. Fresh air should be allowed,

and cold water should be dashed over chest and

face. These means are often sufficient to restore

within a very short time. If the fainting fit

persists, smelling salts or ammonia, should be

held to the nostrils. The heart may be stimu-

lated to renewed activity by rubbing over the

chest and by applying a sponge, dipped in hot

water, directly over it. As soon as the patient

has been sufficiently restored to swallow, two
or three tea-spoonfuls of sal volatile in a little

water, or a table-spoonful of whisky or brandy

in water should be given. If these cannot be

swallowed they may, if necessary, be thrown up

into the bowel by means of a syringe. In very

persistent cases the heart’s action has been

restored by galvanism.

Apart from such immediate treatment a per-

son liable to fainting tits should be put on a

course of tonic treatment, as the general state

of health may indicate.

Angina Peeioris.

Angina Pectoris means litex'ally breast-

pang. It is a very peculiar disease, and was

first properly described by Dr. Heberden, who

named it because of the sense of strangling in

the breast, which is its chief symptom (Latin

ango, to strangle, and pectus, the breast).

Its cause is not properly known, but after

death the hearts of those who suffered from

it have been found the seat of degenerative

changes, and, in particular, the coronary ai’teries,

which come off from the commencement of the

aorta, have been found hard and rigid by the

deposit of lime salts in their walls

—

calcareous

degeneration.

Symptoms.—The disease attacks in spasms,

and between the spasms the person may be

in apparently good health. The spasm com-

monly comes on when the pei-son is walking or

making some slight bodily exertion. It con-

sists in a peculiar pain felt about the region of

the heart, and extending to the left shoulder

and down the left arm to the elbow. The pain

may be aching or numbing, or give the impres-

sion of severe tightening. Under its influence

the person instantly becomes still, and is pos-

sessed with the dread of impending death. His

face is pale and haggard, the skin is covered

with clammy sweat, and he has a sense of

suffocation, although there is no difficulty in

breathing. At first, as a rule, the attack passes

off in a short time, and the person is himself

again. But the spasm i-ecurs after a longer or

shorter interval. Gradually the intervals be-

come shorter and the spasms last longer, and

sooner or later the person dies in an attack.

Sometimes, however, long intervals occur be-

tween two attacks.

Neuralgia of the heart is sometimes spoken

of. Its symptoms are those of angina. It is

the term applied when no disease of the heart

is found to account for the spasms.

Treatment is directed to relieving the spasm

when it occurs. All that can be done to ward

off attacks is to avoid exertion or straining of

any kind, excitement and fatigue, and excess in

eating or drinking. To relieve the spasm stimu-
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lauts are used, ammonia, brandy, or ether (4 to

1 tea-spoonful). Of recent years nitrite of amyl
has been found specially useful— 5 drops are

placed on a handkerchief and inhaled. Care

must be exercised in its use. Persons liable to

the attack should carry a small bottle with a

tightly-htting stopper, in which is placed a little

cotton with 5 to 6 drops of the nitrite on it. As
soon as the attack threatens, the vapour should be

drawn up into the nostrils. The nitrite is also

put up in little glass beads—5 drops in each

globule. When required, one is crushed be-

tween the folds of a handkerchief and inhala-

tion pi’actised.

Cyanosis or Blue-disease.

Blue-disease is a condition in which the

blood is denied its due amount of air. As a

consequence the blood never has the bright-red

colour of proper arterial blood, but is purplish

from the excess of carbonic acid gas (see p. 216);

and thus the surface of the body exhibits a

more or less livid hue. It is a common result

of diseases of the lungs which interfei'e with the

proper exchanges between the blood and the

air. It will, therefore, be discussed under

Diseases of the Respiratory System in the

succeeding section. But it is also produced by
diseases of the heart, and specially by a de-

fective condition of the heart which dates from

birth. In this condition a communication

exists between the upper chamber of each side

of the heart. The result is that venous blood

entering the right auricle, which ought to pass

down to the right ventricle, and then to the

lungs, to be purified before gaining the leftside

of the heart, passes in part straight through

to the left auricle, escaping the lungs. The

blood distributed to the body from the left side

of the heart consists in part of blood puri-

fied by the lungs and in part of blood not so

purified. This disease, being one dating from

birth, is considered at greater length under

Diseases of Children.

DISEASES OF ARTERIES.

Inflammation and Deg’eneration of

Arteries: Aneurism.

Inflammation of the inner coat of arteries

is characterized by patches of thickening due

to increased cell development. The thickened

patches encroach on the channel of the vessel,

and may block it. The disease depends in some

cases on syphilis or other bad coiiflitions of the

system, such as defective diet, intemperance,

over-exposure to cold, &c., would produce.

Sometimes it is a consequence of other diseases.

The symptoms are mainly due to the ob-

struction to the fiow of blood. Thus the part

which is supplied by blood from the vessel will

be improperly nourished, and may pass into

gangrene (mortification) if the vessel be blocked.

AVhere the blocking and inflammation ax’e due

to a clot filling up the vessel pain and tender-

ness are felt in the line of the vessel.

Degeneration is an accompaniment of in-

flammation. The cell growth of the inflamed

patches breaks down into fatty material, and, if

this be swept away by the current of blood, an

ulcer is left on the inner coating of the ves-

sel. If the degeneration has passed deeply into

the substance of the wall of the vessel, that

part will be seriously weakened, liable to stretch

or burs.t, and thus aneurism may be produced.

Atheroma is the term apjfiied to this degenera-

tive change in an artery. Another form of de-

generation is the calcareous. Chalky material

becomes dejDOsited in thin plates in the inner

coat of the vessel, and sometimes throughout

the muscular coat of the wall of the vessel as

well. The vessels lose their elasticity in conse-

quence, and become quite hard. In vessels that

come to the surface the rigid tubes are easily

felt by the fingei-, and clearly indicate what is

going on.

Aneurism (Gi’eek aneuruno, to widen or

dilate) is a pouch-like swelling or bulging formed

in connection with an artery. The true aneu-

rism is formed of a part of the wall of the ar-

tery which has been unable to resist the pres-

sure of the blood within the vessel and has

slowly bulged out. This usually happens in an

artery that is the seat of fatty or calcareous de-

generation, by which its walls have been weak-

ened. The walls of the sac of the aneurism are

thus formed of the walls of the ai’tery, but

do not necessarily exhibit all the three coats

possessed by a healthy artery (see p. 226). An
aneurism may be formed in connection with

a vessel by rupture of the vessel occurring,

through a diseased part of the wall, for ex-

ample. If the escaped blood is hemmed in by

the tissues surrounding the artery, so as to form

a sac, while, at the same time, the opening in

the vessel remains as a means of communica-

tion, a false aneurism is formed. A wound

from the outside may occasion aneurism in a

similar way.
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The causes of aneurism are thus disease of

the arterial walls diminishing their power to

resist the pressure of blood from within, or in-

jury of the vessel by violence from without.

Strains, excessive and sudden muscular effort,

&c., may lacerate the coats of an artery and so

diminish its resistance as to lead to aneurism.

Men are more liable to it than women, and it

is chiefly a disease of advanced life, though it

does occur in the prime of life.

The usual history of an aneurism is that,

being caused by a yielding of the walls of the

artery before the pressure of the blood, and

that pressure being constant, the yielding is

apt to continue, the more because, as the sac

enlarges, its walls must become thinner. As it

expands it exerts pressure on the tissues and

organs which ai'e in the neighbourhood. Some-

times, owing to the pressure, neighbouring parts

become matted to its walls, and do something

to prevent its bursting. Within the sac also

changes take place. The inner surface is rougher

than the usual smooth inner lining of a blood-

vessel, and the blood in the pouch may be more

or less stagnant, depending on the size of open-

ing from the artery into the pouch. Both of

these conditions tend to produce coagulation of

the blood. Fibrin is separated from the blood

and deposited on the inner surface of the sac.

This often goes on till layer after layer of fibrin

is formed. In such a way it is possible for the

sac to become filled up, in time, by a mass of

fibrin clot, and for a cure to be effected natu-

rally. Various causes, however, frequently co-

operate to prevent such a desirable result, and

as a rule the aneurism enlarges, unless means

are successfully adopted to prevent it.

The symptoms of aneurism vary according

to its position. If it is not within the chest or

belly, but in the neck or limbs, it appears as

a tumour. The hand placed over it detects

a pulsation in time with the beat of the heart.

Any tumour placed over an artery would com-

municate the pulsation of the artery to the

hand
;
but a tumour apart from the artery

might be pushed or lifted from the artery, when
the pulsation would cease. This cannot be done

with an aneurism. The swelling is from the

commencement a soft one. Sometimes uniform

and regular pressure will succeed in emptying

the sac, and as soon as the hand is removed the

blood fills it up again. If the artery be com-
pressed between the tumour and the heart the

swelling becomes relaxed. Severe pain is occa-

sioned by pressure on nerves
;
veins may be ob-

structed, leading to dropsy; and the constant

pressure will even cause eating away of a bone.

Of aneurisms in the limbs the most frequent

is that situated on. the artei’y in the pojDliteal

space, the space between the hamstring muscles

behind the knee. Next comes the femoral ar-

tery in the groin. Aneurism of the carotid and

subclavian arteries (see p. 227) are not uncom-

mon. Commoner than all these, however, is

aneurism of the aorta. Occurring as it does

within a cavity of the body it is not so easy to

recognize. Thus aneurisms occur in the chest

connected with the aorta in the immediate neigh-

bourhood of the heart, or connected with the

arch of the aorta, or with one of the large vessels

springing from it, or with some part of the

aorta as it descends through the chest towards

the belly. These are called thoracic aneu-

risms. Aneurisms also occur on the aorta in

its course through the cavity of the belly or con-

nected with one of its lai’ge branches. These

are abdominal aneurisms.

Now aneurisms in the chest or belly may

attain such a size and bulge so much forwards

that they are readily recognized as pulsating

tumours. Thus a chest aneurism from the

arch may bulge forwards, pressing on ribs and

breast -bone, and may, by its pressure, eat

through the I’ibs and breast-bone and appear as

a regularly heaving mass, perhaps pushing its

way up into the root of the neck, and threaten-

ing to burst through the skin. But, on the other

hand, they may not project in this way, because

of their situation, and there may be no visible

external sign of their presence. In such cases

the symptoms of their presence are due to the

pressure they are exerting on surrounding parts.

Thus constant aching and shooting pain is likely

to be the result of involving nerves. One of the

nerves of the windpipe may be involved and loss

of voice result. Pressure on the windpipe affect-

ing breathing and producing spasmodic cough,

pressure on the gullet causing difficulty of

swallowing, pressure on veins leading to con-

gestion and dropsy of some part of the body

according to the vein that is obstructed, and So

on, are some of the symptoms that may be pro-

duced by the aneurism. Aneurism of the arch

of the aorta may also affect arteries in its neigh-

bourhood. Thus the artery going to one arm
may be obstructed, and the pulse of that arm be

absent or very feeble.

Thus whether the aneiirism be external or

internal it will require skill and experience to

determine its true nature.

Treatment. — The treatment of external

aneurism (aneurism not within a cavity of the



246 INFLAMMATION OF VEINS. [Sect. VIII. B

body) is more simple than that of the internal

variety. It naturally requires a surgeon, but

various methods may be adopted. One method
is to compress tlie artery nearer the heart than

the aneurism, so as to delay the How of blood

and provoke the formation of a clot; another is

to tie the artery. The flow of blood is finally

stopped in it, but gradually its branches above

the tied part enlarge and carry on the circula-

tion. Till that is accomplished, great care is

requisite to keep the limb warm by wrapping

in cotton wool, &c., lest mortification set in be-

fore the circulation is properly restored. It

has been mentioned that sudden violent sti’ain

may produce aneurism, and the person often

feels as if something had given way. If after

such an experience a person finds a heaving tu-

mour formins: in the coui’se of one of the ai’teries

of the limbs, he ought to go to bed and avoid

interfering with the tumour till surgical aid is

obtained. In the event of an aneurism bursting,

the main blood-vessel of the limb should be

compressed as described under Accidents and

Emergencies.

The treatment of internal aneurism cannot

be conducted on such lines. The patient is kept

quiet in bed, and is allowed limited diet, in the

hope that the formation of a firm clot in the

sac will thus be aided. Some drugs, and

especially iodide of potassium, are supposed to

aid this result, and opium is used to relieve

pain. Where the aneurism has projected from

the chest wall, needles connected with galvanic

oatteries have been introduced into the sac, and

the current passed for a few minutes at a time.

This has been done for the purpose of aiding in

coagulation of the blood in the sac, and has been

successful in some cases.

Thrombosis and Embolism.

These are two conditions leading to blocking

up of a blood-vessel by a clot. In thrombosis

the clot forms at the place where the obstruction

occurs, due, it may be, to the sluggish move-

ment of the blood in the vessel, or to some dis-

eased condition of the inner wall, leading to the

formation on it of fibrin. Tlie clot is called a

thrombus (Greek tkromhos, a clot of blood).

It is by the formation of a clot that a vessel

that hcus been torn or injured becomes closed.

Of course by this occurrence the continued

movement of the blood in that vessel is pre-

vented, and, if it be an artery, the nourishment

of the part supplied by the vessel is defective.

If it be a large artery mortification of the part

(gangrene) is apt to arise. If the obstructed

vessel be a vein, the return of blood from the

part is impeded, and congestion, dropsy, &c.,

result. i

In embolism the clot comes from a distance,

and eoes on in the current of tlie blood till itO
reaches a vessel too small to permit its onward

progress, which it blocks. The clot is called, in

this case, an embolus (Greek emholos, a plug).

Its eflects are similar to those of thrombosis.

It is needless in a work of this sort to discuss

the symi^toms of either of these conditions. It

may be remarked that embolism, occurring be-

cause of small clots detached from the valves of

the heart, diseased by attacks of rheumatic fever,

for example, are common, and lead to plugging

of vessels, specially in the brain, liver, kidneys,

&c. Sudden paralysis and death frequently are

due to plugging of some important vessel in the

brain by a clot detached from diseased valves

of the heart. The part played by emboli in

pycemia is noted on p. 236.

Wounds of Arteries.

See under Accidents and Emergencies.

DISEASES OF VEINS AND
CAPILLARIES.

Inflammation of Veins {Phlebitis, Greek

phleps, a vein).—Veins may be inflamed owing

to injury, or in consequence of dilatation {vari-

cose vehis) or some unliealthy condition of blood,

or because of the formation of a clot {thrombus,

see above) within them. Even if a clot be not

present to cause the inflammation, the result

of the inflammation will be to produce one, so

that the vessel becomes blocked. Inflammation

of veins sometimes occurs after childbirth.

Its symptoms, if the affected pai’t can be

seen, are pain, thickening and hardening, swell-

ing, and perhaps redness in the course of the

vessel. Abscesses are apt to be ]iroduced; there

is considerable fever, with foul tongue, heatlache,

&c. Congestion of veins below the seat of

obstruction, swelling and dropsy of the part,

are results. Then if parts of the clots be de-

tached and carried into the current of the

circidation, they will pass to various organs,

blocking other vessels, and thus produce ab-

scesses in lungs, liver, joints, &c.

Treatment, which must be under qualified

direction, consists in keeping the person perfectly

quiet, to diminish the risk of clots being de-

tached, and in the administration of nourishing
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food, tonics, and probably also stimulants.

Abscesses witliin reach require oj^ening.

Varicose Veins (Latin varix, a dilated vein)

are veins that have become over-stretched by

tlie pressure of blood within them. In addition

the vessels become tortuous; and the dilatation

is (greatest in the neighbourhood of a valve,

where pouch-like stretchings are formed. The

veins of the lower extremities are very liable to

the dilatation, and the pouched and gorged veins

are seen running a very winding course, specially

towards the inner side of the knee. Often also

the fine branches are seen, lower down, forming

here and there a blue tracery in the skin of the

inner side of the leg and foot. Piles (p. 193) are

a form of varicose veins.

The causes are various, but are largely me-

chanical. A congested liver and costive state

of the bowels, by impeding the return of blood,

and thus increasing the pressure in the veins,

produce them. They are common in pi’egnancy,

because of the enlarged womb obstructing the

veins in the abdomen. Persons engaged in

occupations that keep them standing most of

the day are liable to sutler from them, and

specially stout people.

Treatment. —-A loaded state of the liver

and bowels should be corrected by purgatives.

Support to the vessels should be given where

possible, by, for example, a well-adjusted ban-

dage on the limb, or the use of a properly fitting

elastic stocking. The pain and swelling of a limb

produced by varicose veins are greatly I’elieved

by rest with the limb supported in an elevated

position.

Death from bleeding has occurred by burst-

ing of greatly swollen veins. If a vein burst

in the lower limb, the leg should be raised and

pressure applied over the vessel as directed

under Accidents and Emergencies.

Thrombosis and Embolism may occur in

veins as in arteries, in fact in all kinds of

vessels. (See preceding page.)

Blood-vessel Tumours (^Angeioma, Xcevus,

Mothers’ Mark).—These are growths of iiTegular

shape formed of enlarged and dilated vessels.

They may be formed mainly of arterial vessels,

in which case the tumour is of a bright colour,

and beats in time with the heart. If veins

form the growdh it is of a dark hue, does not

beat, feels doughy, and is easily emptied by
pressure. While, again, there may be no tumour

properly so called, but simply a red patch in the

skin. This is composed of dilated cajiillaries.

and is the form to which the term Mothers' Mark

is applied. Such marks are present at birth. In

some cases they waste during early childhood, in

others they spread. They occur specially in the

skin and about the head.

Treatment.—If they are small and not in-

creasing or troublesome, they should be left

alone; if otherwise, methods are adopted to stop

the fiow of blood through them by exciting

inflammation and causing destruction of the

vessels, or by tying the vessels in some way.

A great many means are tried to accomplish

such ends; but a surgeon will adopt the method

suited to the particular case.

The General Features of

Inflammation.

Inflammation is the term used to describe

a series of processes which occur in a tissue

which has been exposed to injury or irritation.

In the production of the changes that follow

the injury or irritation, the blood-vessels of the

part have a chief place; and the signs of in-

flammation apparent to the senses, namely, red-

ness, heat, and swelling, are the direct result of

the occurrences in the vessels. To understand

the nature of these changes it is necessary to

recall the characters of the blood and of its

movement in the blood-vessels, as seen under

the microscope. We remember that the blood

contains red and white cells or corpuscles (p. 213),

the white being few in comparison with the

red
;
and that when the circulation of blood is

seen, say in the web of a frog’s foot, the blood

is observed to flow in an even stream in the

capillary blood-vessels easily and uniformly, the

current of blood corpuscles—red and white

mingled—passing along the centre of the vessel,

and not adhering to its walls. Now if the jiart,

being watched under the microscope, be irri-

tated or injui'ed in any way, at once a remar-

kable change takes place in the vessels. They

widen, and an increased quantity of blood flows

to them. Blood-vessels, but faintly perceived

before the injury, are now very plain because

of their increased size, and others, formerly

invisible from their narrowness, now start into

view. There is manifestly a much larger quan-

tity of blood in the part, and this increase in

quantity is accompanied by its signs of increased

redness and warmth. It is also evident that

the blood is flowing less quickly through the

vessels; the current is delayed. To this stage

in the process of inflammation the term con-

gestion is applied. This is not yet inflamma-



248 THE FEATURES OF INFLAMMATION. [Sect. VIII. B.

tion. If the irritation has been slight, or has

been quickly removed, the excessive quantity of

blood may pass away, the vessels gradually

recover their former size, and no sign of any

unusual occurrence remain. But if the irrita-

tion be great or continue, the process goes on.

As a result of the fulness of the blood-vessels

and the pressure exerted by the blood within

them on their walls, leakage takes place, and

fluid passes out of the vessels into the surround-

ing tissues. On this account, as well as because

of the large quantity of blood in the part, some

degree of swelling is apparent. It is this

exudation, as it is called, that goes to form the

fluid found in quantity in such serous cavities

as that of the pericardium, surrounding the

heart, or that of the pleurae, siuTOimding the

lungs, when these membranes are inflamed, as in

dropsy of the heart (p. 238), and ifleurisy (p. 267).

Accompanying such changes is another of remar-

kable importance. The observer, watching care-

fully through his microscope the eff’ects of irri-

tating the frog^s web, perceives that, with the

slowing of the current, the white blood corpuscles

quit the centre of the stream and begin to loiter

along the walls of the vessels. So that instead

of a central stream of corpuscles in the vessels,

with clear margins, there is a central stream of

red corpuscles, but a row of white corpuscles on

each side, which soon cease to roll along and

adhere to the walls. They do more than this.

The white cells send out processes which pierce

the fine walls of the vessel, and gradually these

processes widen till the cells themselves are

found bodily transferred to the outside of the

vessel. The curious thing is that no opening

can be discerned through which the cells could

pass, but, all along the capillaries of the inflamed

district, white cells are seen either lying outside

of the vessels or in various stages of their pas-

sage through the walls. A schoolboy will blow

a soap-bubble, and will pass peas and coins

through its walls without rupturing them or

destroying the bubble
;
and we can only sup-

pose that, in a similar way, the white cells pass

through the delicate capillary walls without any

breach of substance. The final stage of the

inflammatory process, as regards the blood-

vessels, is that the blood experiences ever-in-

creasing difliculty in passing onwards, until at

length the flow ceases altogether in the inflamed

part, the vessels remaining choked with blood.

This is the stage called stasis, that is, stoppage.

As regards the tissues outside the vessels, they

are found crowded with white cells, a large

number of which consists of those that have

emigrated, as the phrase is, from the vessels,

many of them being doubtless descendants of

the emigrant cells, which have the power of

multiplication by division, and some being, per-

haps, produced by the tissues, which share in

the inflammation. The cells that have es-

caped from the vessels are remarkably active,

exhibit the amoeboid movement described on

p. 214, by means of which they push their way
through the tissues and wander some distance

from the vessels out of which they have come.

On this account they have been called “wander-

cells.”

The issue of the inflammatory process may
be of various kinds. What is called resolution

may occur, that is, the inflammatoi’y process

may cease, the circulation in the vessels being

slowly restored and the excess of blood being

carried off, while the cells and fluid that have

escaped pass into lymphatic vessels (p. 203), and

the part resumes its normal size and appear-

ance. Again, the material that has passed into

the surrounding tissues may not be removed

by the lymphatic vessels, but may remain and

be transformed into a low form of tissue
;
that

is to say, organization occurs, permanent

thickening of the part remaining. Or again,

the material may degenerate and break down,

particles of the inflamed tissue sharing the

same fate, and suppuration results, the broken-

down material forming matter. Finally the

blocked blood-vessels and the pressure on the

tissue may cause some of it to die in mass.

Such an issue is called gangrene, or mortifica-

tion. In the parts surrounding the inflamed

region the circulation is more active than usual,

and if any destruction of tissue has occurred a

process of repair will be found going on along-

side of it. The healthy side of the tissue brings

down blood in sufficient quantity to set agoing

and maintain more or less vigorously a process,

designed to repair the breaches that have been

made by the inflammation.

We see that the starting-point of inflamma-

tion is an injury or irritation, in short, damage

is done to the tissue. Excessive heat or cold

may be the cause of the damage, mechanical

injury, or injury by chemical agents. For

instance, a wound may be the cause, or irrita-

tion by the burning of some acid, and so on.

The extent, and severity, and duration of the

process will depend on the nature of the dam-

age and the length of time the irritation has

acted. As a rule continued inflammation

means the continued operation of an irritant.

The general treatment of inflammation may
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be indicated here, though the details of the

treatment will depend on the seat and character

of the inflammation. Naturally the first thing

to do is to remove the irritation if it be still

present, or to diminish as much as possible its

activity, if removal is not possible. Then in the

inflamed parts are best treated by cool-

ing or cold applications. These, if applied at the

right time, may, by contracting the blood-vessels,

greatly diminish the quantity of blood flowing

to the part, and lessen the severity of the

attack. If applied at the wrong time, how-

ever, when the process is advanced, they are

liable to do grievous damage by impairing the

vitality of the part already lowered by accumu-

lated blood. In such a case the judicious appli-

cation of heat—hot cloths, &c.—will relieve the

part by helping on the stagnating blood, and

by stimulating the lymphatics to remove the

material poured out. In no case, while the pro-

cess is going on, should rubbing, either alone or

with liniments, be resorted to. It only im-

tates. The proper time for this is when

inflammation has ceased, and when the part

needs stimulating to help it in its task of

removing excess of material laid down, and of

restoring its depressed activity. Above all,

while the inflammation is present the part

should be kept strictly at rest, and if it is a

limb that is affected it should be raised, to help

the return of blood to the heart and diminish

the quantity passing to it.

Section IX.—THE RESPIRATORY SYSTEM (AIR-TUBES AND
LUNGS).

A.—ITS ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

The Apparatus of Breathing:

The Windpipe or Trachea— larynx and epiglottis

;

The Bronchial Tubes;

The Lungs—ihcir air-cells (aZreoli)—their investing membrane (plettra)—their blood-vessels—their posi-

tion in the chest

;

The Diaphragm.

The Movements of Breathing:

Their ?iature—inspiration and expiration ;
their rhythm and rapidity;

Their cause in ordinary quiet breathing and in forced breathing

;

Varieties of breathing— or diaphragmatic, costal, and facial breathing ;

Results of the movements—i\\e introduction of air into tlie chest—tidal, complemental, supplemental, and

residual air—vital capacity of the chest

;

The nervous control of breathing.

The Purpose of Breathing:

The gases of the blood;

Exchanges between the blood and the air in the lungs—diffusion of gases;

Exchanges between the outside air and that of the air-ceffs—composition of air breathed in and of air

breathed out—amount of oxygen consumed in the lungs daily and amount of water and carbonic acid

gas given out.

Ventilation:

Its necessity;

Results of improper re7iti7a<io?i—asphyxia.

Artificial Respiration:

Modified Respiratory Movements:—
Coughing; Sneezing; Sighing; Yawning;

Hiccough; Laughing; Crying; Sobbing.

Voice :

The Organ of Foice—Larynx, Thyroid, Cricoid, and Arytenoid Cartilages—Vocal Cords;

The Production of Voice-Loudness, Pitch, and Quality of Voice

;

Spccc/i—Vowel and consonantal Sounds.

The lungs are the organs of respiration, that

is, of breathing. Everyone knows that the con-

tinuance of the acts of breathing is necessary to

life, and that if respiration be suspended, as it

is in choking, strangling, drowning, &c.,for even

a few minutes, death results. The vast impor-

tance of this bodily function, and the great and

constant danger of any disease that seriously
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interferes with its due performance, will be
fully appreciated if a general statement of the

position it holds in the processes of life be

here given by way of introduction to this sec-

tion.

At the beginning of last section it is stated

that a particular order has been followed in the

consideration of the various organs of the body,

so that any one who chooses to read the first

division of each section, one after another in

their order, may have a general idea of the whole

living human machine. It is there (at p. 212)

])ointed out that Section VI. (A) discusses the

means by which food is pi’epared to form part of

a nourishing fluid—the blood, and that Section

VII. (A) describes other sources of blood-form-

ing material. Section VIII. (A) follows out the

same line by describing the nature of the blood

and the means by which it is distributed

throughout the body. It points out also (p. 217)

that the purpose of the blood is to nourish each

minutest element of the body, to give to it raw

material for its use in growth and activity, and

that it not only gives up to tissues something to

maintain them, but acts as a means of carrying

away fi’orn them the products of their activity,

waste substances which, if allowed to remain,

would impair their health and vigour-, and that

thus the blood becomes impoverished as much

by poisonous matei’ials added to it as by noui--

ishing materials taken from it. Now, as already

said, between Section VI. and Section VII.,

the sources of new nourishment to the blood

have all been exhausted, with one exception,

that of oxygen gas; but none of the means, by

which poisonous waste matters cast into the

blood are removed, has yet been considered.

The lungs supply the oxygen, and on tliis

gi’ound must be considered as organs of blood

formation. But at the same time that they

supply oxygen, and by the same method, they

remove from the blood carbonic acid gas, and

that gas is one of the principal waste sub-

stances. On this ground, therefore, they rank

as blood purifiers. If, then, the lungs are seri-

ously interfered with, a twofold blow is dealt

at the blood—the very stream of life— for the

risk at once arises of its supply of oxygen being

diminished, without which it is unable to nourish

the tissues; and the risk also arises of the car-

bonic acid being allowed to remain, whose

presence renders it poisonous to tlie tissues.

With the consideration of the lungs, then, w^e

complete our view of the sources of supply to

the blood, and begin our view of the means of

its purification.

The Apparatus of Breathing”.

tains the organ of

The Windpipe or Trachea.— The lungs

may for the moment be regarded as sacs situated

in the chest, which communicate with the out-

side by means of a series of tubes. The chief of

these is the trachea or windpipe, which passes

down the front of the neck into the chest. It

is about 4^ inches long. It is surmounted by

the larynx (Me box of the windpipe), a box-like

structure made of cartilage (gristle), which con-

voice, to be described later

in this section. The

larynx may be felt

projecting at the

upper part of the

neck, and in some

people it visibly pro-

jects. The projec-

tion is called the

pomum Adami,

Adam’s apple. The

upper end of the

larynx opens into th e

pharynx or throat,

and is provided with

a lid—the epiglottis

—which closes the

opening under cer-

tain circumstances.

The parts will be

understood by re-

ferring to tlie ac-

companying figure,

which represents the

larynx and the wind-

pipe. L is tlie larynx,

formed mainly of

two pieces of carti-

lage, called the thyroid {Th.) and the cri-

coid {Cr.). A little below Cr. the larynx passes

into the windpipe, e of the figure points to the

tongue-shaped e])iglottis, shown raised, but when

lowered capable of covering over the upper

opening of the windpipe. Now let the reader

refer to Fig. 88, p. 136, and the relation of these

to surrounding parts will be understood. On
that figure ep points to the epiglottis; tl)e lino

pointing to g is a little below the level where

the larynx passes into the windpipe {w). It will

be seen also that the larynx opens into the back

of the throat, the opening being guarded by the

epiglottis, and that the gullet {g) is just behind

the windpipe. Further, it will be seen that the

finger, placed on the skin where the turn is

made from under the chin on to the front of the

I'lg. 12!).—The Larynx and

Windpipe.

L, larynx, formed of Th. and Cr., thy-

roid and cricoid cartilages, a, a, b, b,

processes or horns of thyroid (see p.

262). II, hyoid bone, e, epiglottis.

W, windpipe. B, B, bronchial tui)os.
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neck, will touch the upper edge of the larynx, and

that this is below the root of the tongue. Befoxe

air can enter the trachea, then, it must pass

through the mouth or nostrils (still refer to Fig.

88) into the phax-ynx {ph), past the raised epi-

glottis, throngh the larynx, and so xnto the

tx-achea. Now it will at once occur to any one

that if air caix eixter into the larynx or wixxd-

pipe, so can watex’, or axxything one xxxay be

drinking, or for that xnatter anything one may

be eating. This accouixts for food or drink, or

things beixxg held iix the mouth, a coiix, &c., slip-

ping accidentally into the wixidpipe. But why

does this haixpeu only accidexxtally] Why is it

not a constant bccixrx’ence ? Let any one put

his fixxger oix the fx’oxxt of the xxeck, oxx the xxotch

at the top of the larynx, and then let him swal-

low. He will feel the larynx suddenly lifted

up, and whexi the swallowing is over dx-op down

again. By this action the larynx is raised up

to be uixder cover of the root of the toxxgxxe, axxd

at the same time the epiglottis folds down.

These movements are effected by nervous action,

axxd it is oxxly accidexxtally, when the pax’ts ax’e

takexx ixxxawax'es, as it wex’e, that anythixxg caix

drop into the lax’ynx or windpipe. The posi-

tion of the gullet behind the windpipe explains

how a mass of food that has been swallowed,

and has stuck in the gullet, by pressing on the

windpipe ixx fx’oxxt px’oduces the sensatioxx of chok-

ing, though tlxei-e is no difficulty in breathing.

The Bponehial Tubes.— The lower end of

the windpipe is sitixated in the chest, and there

it divides into two branches (Fig. 129), one of

which passes to each lung. Each branch is

called a bronchus (Latin bronchus, a wind-

pipe), and is called right or left xis it passes

to the x’ight or left lung. The place where

the txxbe eixtex’s the lung is called the root of

the luixg. Each bronchus after passing ixxto

the lung divides ixxto smaller tubes, axxd these

again ixxto still smaller, axxd so the divisioxx axxd

subdivision go on till the whole lung is peixe-

tx’ated by branches, the fixxal subdivisions of

which are of extreme fxxxexxess. To all these

divisions and subdivisioixs the general term

bronchial tubes is applied. The smallest of

thexxx are oxxly aboxxt the -goth of an inch ixx dia-

nxetex-. Fig. 130 represents a, the wixxdpipe,

braxxching ixxto B, the left, and c, the right

broxxchixs, and these into smaller bronchial txxbes,

such as D. This figure is, howevex', oxxly a repre-

sentation, for the multitude of tubes of extx-eme

fineness into which the larger tubes xxltinxately

break up caixxxot, of course, be shown, though

some attempt is xxiade to x’epx’esent them on the

side oxx which b is placed.

Now there are soxxxe remarkable featux’es

worth pointixxg out ixx the structure of the wixxd-

pipe and bx’oxxchial tubes. Uxxless soxxxe pro-

vision was made to the coxxtrax’y the tubes, even

A

Fig. X30.

—

BroncXiial TuIjgs.

the lax’gest of them, would x-eadily collapse,

their walls would fall together with the slightest

pressux'e, axxd the fair-way for the passage of air

wovxld be closed. The walls ax’e, howevex', stif-

fened by pieces of cartilage (gristle). Ixx the

wixxdpipe the pieces of cartilage are C-sha|)ed,the

deficient part beixxg behixxd x’estixig oxx the gxxllet.

Ixx Fig. 129, w poixxts to one of the cax’tilaginous

rings, and in Fig. 135 (p. 262) is seen how they

tex xxxinate behixxd. In the bx’oxxchial txxbes plates

of cartilage are disposed ixx the cix’cixmference of

the walls, and act like the rings of the wixxdpipe,

keeping the tubes opexx. In the smallest txxbes,

however, the cartilage is absexxt, and the txxbes

become liable to spasixiodic closure. Ixx the

windpipe the defective pox’tioxi of the x'ings be-

hixxd is closed by a baxxd of xxxxxscxxlar fibres of

the involuntary kind (p. 70), while ixx the bx’on-

chial txxbes there is a xxxiddle coat forxxxed of a

continxxous layer of ixxvolxxxxtaxy muscular fibx'es

dispex’sed roxxixd the walls. Both wixxdjxipe axxd

bronchial tubes have elastic fibres ruxxxiing the

length of the txxbes. The inxier sxxx’face is lixxed

by mxxcous membraxxe coxxtinuoxxs thx'oxxgh the

larynx with that of the thx’oat, xxxoxxth, axxd nos-

trils. An inflammatioix attackixxg the throat is

thus apt to tx’avel along the membrane down-

wards into the wixxdpipe axxd bronchial tubes.
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leading to cough, and perhaps to bronchitis. This

mucous membrane is covered by layers of epi-

thelial cells, those on the surface being provided
with the hair-like processes called cilia, depicted

in Fig. 5, p. 16. Tlie mucous membrane is pro-

vided with glands, which, by their secretion,

keep the membrane moist. These anatomical

details are interesting because of the purposes

which the structures are fitted to serve. As al-

ready pointed out, the cartilage keeps the tubes

open. The elastic tissue confers elasticity on

the tubes, permits them to stretch readily with

the movements of the neck, &c., and to return

to their usual condition when the stretching

is over. The cilia of the epithelium keep up a

constant waving movement, all in the same

direction, namely, upwards, and thus any exces-

sive secretion or defluxion is gently urged up-

wards to the top of the windpipe, from which it

is expelled by a cough. Material is thus pre-

vented from passing downwards and accumu-

lating in the small tubes, so that they are in

ordinary circumstances kept clear. It is be-

lieved that the muscular layer, specially of the

smaller tubes, acts in a similar way, sweeping

upwards by its contractions matter to be ex-

pelled. An eminent physician has, on this ac-

count, called them “scavenger muscles.” It

may be mentioned here that this muscular coat,

in unhealthy conditions,may by its excessive con-

traction produce a serious difficulty in breathing.

If muscular spasm occurs in the smallest tubes,

unprovided with cartilage, it may close the

tubes, prevent the passage of air, and so occa-

sion severe difficulty of breathing. This spasm

would be produced among other things by ex-

cessive nervous action, and is believed to be the

cause of the difficulty of breathing in nervous

asthma. But, again, it should be noticed that

if one attempted to breathe an irritating gas

the muscular cost would be stimulated to con-

tract, would bar the way to the entrance of the

hurtful gas, and so be of great benefit.

It has been noted that the smallest bronchial

tubes have no plates of gristle in their walls.

They lose also the hair-like processes of the epi-

thelial cells, which are reduced to one fine layer.

The Lungs.—In an earlier paragraph of this

section the lungs were, for the moment, re-

presented by two bags or sacs communicating

by means of tubes with the external air. This

would almost be a proper description of the

lungs of some of the lower animals, if we add

to it that the sacs have depressions in the inner

surface of their walls resembling the cells of a

honey-comb. In the lungs of the higher animals

and of man the structure is much more compli-

cated, although built up, so to speak, on the

type of the elementary structure just noticed.

If one of the smallest bronchial tubes be traced

to its extremity it is found that it leads into a

passage wider than itself, and that from that

passage there open out on all sides honeycomb-

like cells. This is represented in outline in

I of Fig. 131, where h indicates the termina-

tion of the bronchial tube, h h h the passage

into which it leads, and ccc the cells opening

off the passage. The cells are called air-cells or

I n

Fig. 131.—Air-cells of the Lung.

alveoli (Latin alveolus, a small cavity), and the

passage is the alveolar passage. The whole

arrangement of passage and air-cells springing

from the termination of a bronchial tube is

called an infundibulum, because of its widen-

ing out from the place where it arises from the

bronchial tube. It is also called an ultimate

lobule. II of Fig. 131 shows two such infundi-

bula from the lungs of a newly born child

(magnified twenty times) as they appear when
not opened up, as they are in i. Now each such

ultimate lobule of a human lung is a very small

miniature of the whole lung of some of the

lower animals. So that a whole human lung is

a kind of assemblage of miniature lungs of the

type of the lower forms. For several infundibula

are grouped or packed together, and thus form

a lobule, larger than the ultimate lobule, from a

quarter to half an inch in diameter, and bound

by connective tissue. Several lobules are bound

together in a similar way to form a lobe of the

lung. The right lung has three such lobes, and

the left two.

The walls of the air-cells are very thin, con-

sisting of delicate elastic and connective tissue,

and lined inside by flat transparent cells. In

the connective tissue run capillary vessels be-

longing to the pulmonary artery and veins (p.

223). Now if Fig. 131, i, is attentively considered

it will be seen that these hair-like vessels run-
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niug in the connective tissue are surrounded on

all sides by air-cells, so that the blood llowing

through them is only separated by the thin walls

of the vessels, and by the delicate tissue of the

air-cells from the air which these cells contain.

The deep significance of this will be apparent

immediately. It need only be noted now that

such an arrangement is perfectly adapted for

exchanges taking place between the blood in the

capillaries and the air in the air-cells.

Each lung is surrounded by an investing

membrane—the pleura. Like the investing

membrane of the heart (p. 219) the pleura of

each lung is in a double layer. One layer closely

envelops the lung and at the I’oot of the lung

is folded back on to the wall of the chest cavity,

of its own side, which it lines. The two layers

thus form between them a shut sac, a serous

cavity. No cavity exists, however, in health,

but the two layers glide on one another, and the

inner surface secretes a slight amount of serous

fluid to prevent friction. It is inflammation of

this membrane that is called pleurisy (p. 267).

Through the root of the lung vessels pass

to and from the lung. The pulmonary artery

enters carrying blood from the right side of

the heart to the capillaries of the air-cells, to

be purified by contact with the air the cells

contain. The pulmonary veins leave the lung

by the root to pass to the left side of the heart,

carrying the purified blood. Branches from the

great artery—the aorta—called bronchial ar-

teries, enter the lungs at the root carrying pure

blood to be distributed over the bronchial tubes

and among the connective tissue of the lungs,

to maintain their nourishment. Lyrapluitic

vessels also pass out by the root to join the

thoi’acic duct (p. 202). For lymphatic channels

are distributed through the lungs over the bron-

chial tubes, and are in direct communication

with the air-cells. It is by means of the lym-

phatic vessels that matters are absorbed from
the lungs, and afterwards may be poured into

the current of the circulation, after passing

through glands.

Tlie lungs are also supplied with nerves.

The position of the lungs is shown in Fiw.

116 (p. 219). One lung occupies the right side,

the other the left. They meet in the middle line,

but the lung of the riglit side reaches farther

down in the middle line than that of the left,

because a deep notch exists in the front border
of the left into which the heart projects. When
both lungs are well filled with air the heart is

covered except the portion in the position of this

notch. As seen in the figure (116) a line drawn

downwards and to the side to the level of the

tenth rib, from about the position where the

sixth rib joins the breast-bone, will indicate the

extent to which the lungs reach downwards. On
the left side, however, the lung extends doAvn-

wards farther than on the right side by the

breadth of a rib. On each side the lungs reach

upwards higher than the first rib, the top of

each lung passing up into the neck on each side

for an inch and a half above the level of the

first rib.

The Diaphragrn.—The base of the lungs

rests on the muscular partition—the diaphragm

—which separates the cavity of the chest from

that of the belly. This muscular partition is

one of the main

agents in the act

of breathing, and

its position must

be understood. It

forms the floor of

the chest cavity

and the roof of the

abdominal cavity,

just as the roof of

one room is the

floor of the I'ooni

above it, and sepa-

rates the two from

one another. It

is not flat, how-

ever, but arched,

the arch being di-

rected upwards.

This will be under-

stood by a refer-

ence to Fig. 132,

which is a section

of the body carried

from back to front, and shows the cavities of

chest and belly, with their contents removed.

The diaphragm is also shown in section, arching

from B in front. It is seen that it is convex to-

wards the chest and concave towards the belly.

It is attached all round to the breast-bone and

ribs in front, to the ribs at the side, and to

the ribs and back-bone behind, being attached

lower down at tlie sides and back than in front.

On its upper surface the base of the lungs rests,

the pleurae being connected with it and the in-

vesting membrane of the heart also. This is

well shown in Fig. 91 (p. 138), wliere c points to

the diaphragm. It also shows that immediately

below the diaphragm and mainly on the right

side the liver is situated, while mainly to the
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left side is the stomach. If the liver be fforffed

with blood—congested— or the stomach dis-

tended with wind, pressure will be exerted up-

wards, will force up the diaphragm, will pre-

vent the proper filling of the lungs with air, by
diminishing the space for tlieir distension, and
so will occasion breathlessness. Now the dia-

phragm, being partly composed of muscle, is

capable of contraction. When it contracts, the

sides being fixed by their attachments to the

ribs, &c., its centre will be pulled on and, there-

fore, lowered. That is to say, the floor of the

chest will be lowered, the cavity of the chest

will thereby be enlarged, and room will be

alforded for the expansion of the lungs. On
the other hand, when the diaphragm becomes

relaxed, its contraction being over, it will rise

by its own elasticity, the cavity of the chest will

be diminished, and air will be forced out of the

lungs to afford room for the rise. As we shall

see, it is chiefly by the regular succession of

contraction and relaxation of this muscular

partition that the movements of breathing are

carried on.

The Movements of Breathing.

If a healthy person be observed it will be

noticed that the act of respiration or breathing

consists of a regrdar series of movements. With

the taking in of breath the chest rises and the

belly is slightly pushed outwards. That is im-

mediately followed by the falling of the chest,

the return of the belly to its former size, and

the output of air. Succeeding this is a pause,

and the same set of movements is thereafter

repeated. The first act is called inspiration

(Latin in, in, and spiro, I breathe), and the

second is expiration (Latin ex, out, and spiro, I

breathe). What is, therefore, called the rhythm

of respiration consists of three parts, inspira-

tion, expiration, pause, one after the other in

regular order, the three parts forming one res-

piration. In an adult healthy man the number

of respirations should be about 16 per minute,

but the number varies with age, that of a newly

born child being 44 (see p. 11). During the

time of one respiration there should be about 4

beats of the heart. Besides age other things

affect the number of respirations per minute.

Exercise increases the number, while rest dimin-

ishes it. The number is smallest during sleep.

Mental emotion and excitement quicken the

rate; the mere paying attention to one’s own

breathing affects the rate. Of greatest conse-

quence is the effect of disease. In fevers the

rate is increased and the rapidity of the pulse

is increased in proportion. In diseases specially

affecting the lungs, such as bronchitis, pleurisy,

consumption, &c., the rate of breathing is very

marked, and usually where the lungs specially

are involved, the increased rate of the bi’eathing

is out of all proportion to the increased raj^idity

of the heart. In such diseases there may be as

many as 60 or 70 respirations per minute.

The cause of the respiratory movements
may be made plain by a simple experiment.

Let a glass bell-jar with a neck and open mouth

be taken (Fig. 133). Let two small india-rubber

bags {h b) be connected to the end of a glass tube

(cc), and let them be introduced into the jar, the

glass tube i^assing through

a tightly-fitting india-rubber

cork. Then let a leather

floor (e) be fixed to the jar,

shaped as shown in Fig. 133,

so that it may be pushed up

into the jar into the position

marked e, or pulled down

into the position marked d.

The floor must also be air-

tight. Now here we have a

chamber (ch.) entirely shut

off from the outside air, and

hanging in it are two bags,
Fig. i33.--The Mechau-

^y]^Qgg cavities have no con-
ism of Respiration.

nection with that of ch.,

but communicate with the outside air by the

tube c c. The air in the chamber and the

air in the bags are both under the same pres-

sure, that of the atmosphere, a little more than

14 lbs. to the square inch. Now suppose the

leather floor to be in the position of e, let it be

caught by the hand and pulled down to the posi-

tion of d. By this movement the cavity of the

chamber is increased in size, and, as it has no

communication with the outside, no air can enter

to occupy the increased space, and consequently

the air already present expands to fill the larger

cavity, that is, it becomes rarefied. The result

is that the pressure of air in the interior of the

chamber is less than it was before. But the

pressiire of air in the inside of the elastic bags

(h h) is undiminished, so that the pressure within

them is greaterthan the pressure outside of them,

that is, in ch. In consequence the bags yield

to tlie pressure of air within them, they expand,

air entering by the tube c c, and they continue

to expand until their increased size (shown by the

dotted lines//) makes up for the addition to the

size of ch., until they occupy the increased space.

Next let the leather floor be pushed up, the size
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of ch. is diminished, the bags are pi’essed on

from within, air is expelled from them, so that

they become smaller, and the original state of

affairs is restored. Now this is precisely what

takes place in the chest and lungs. Let us com-

pare the two things step by step. The chest is a

chamber, formed of bony walls, the ribs, con-

nected in front with the breast-bone and behind

with the back-bone (see Fig. 17, p. 21). The

spaces between the ribs are occupied by muscles

—the intercostal muscles (Latin inter, be-

tween, and costa, a rib), while large masses of

muscle clothe the chest in front and behind,

layers of fat and connective tissue covering them,

and the skin being outside of all. The chest

has for its movable floor the diaphragm already

described. It is an air-tight chamber compar-

able in every respect to ch. of Fig. 133, with this

additional advantage, that its walls are movable

as well as its floor. It has suspended in it the

lungs, whose air-cells communicate with the out-

side by means of the bronchial tubes and wind-

pipe, but have no connection with the general

chest cavity, and which are accurately repre-

sented by the elastic bags (6 h). This much,

however, must be noticed, that the lungs and

other contents of the chest completely fill its

cavity, and do not simply occupy a small space

in it. The contraction of the muscular fibres of

the diaphragm causes it to descend, and thus in-

creases the size of the chest cavity. The pres-

sure of air in the lungs is thus made to exceed

that in the chest, a quantity of air, consequently,

enters the lungs, which expand to fill iq? the

increased space, just as pulling down the leather

bottom of ch. causes the elastic bags to distend.

As soon as the contraction of the diaphragm is

over, it relaxes, returns to its original position,

reduces the size of the chest cavity, and air is

ex])elled from the lungs to permit them to

diminish in size. After a short pause the dia-

phragm again descends by contraction of its

muscular fibres, and the round of operations is

repeated.

The cavity of the chest is enlarged from
above downwards by the descent of the dia-

phragm, but this is not all. Its walls are also

movable. The ribs may be raised by the con-

traction of the intercostal and other muscles,

and by their rising they push forward the
breast-bone. The chest cavity is by this means
enlarged from side to side and from before

backwards. Thus the cavity of the chest is in-

creased in three directions, from above down-
wards, from side to side, and from before back-
wards, by the descent of the diaphragm and by

the elevation of the ribs. As a result the ex-

pansion of the lungs is made more vigorous.

This is the cause of the breathing in of air, of

inspiration, which is seen to be essentially a

muscular act—the result, that is to say, of a

series of muscular contractions. But as soon

as the contraction is over, the ribs teiid, by

their weight, to fall down into their position of

rest, the muscles tend to relax, and the lung

tissue, which is elastic and has been stretched

by the expansion, tends to return to its original

unstretched condition, as an elastic band which

has been stretched I’ecovers itself as soon as the

stretching force is removed. The result is, the

original size of the chest cavity is restored, and

a quantity of air is ex^^elled from the lungs.

So expiration is seen to be essentially the result

of an elastic recoil, and not active muscular con-

traction. While this is the mechanism of ordi-

nary quiet breathing, other forces are brought

into play wdien breathing is difficult, as when
the windpipe or bronchial tubes are obstructed,

notably as in asthma, where there is spasmodic

closure of the bronchial tubes, and in diseased

conditions of the lungs, which create an obstacle

to their expansion. In such cases many addi-

tional muscles are called into play, which con-

tract vigorously for the purpose of pulling up
the ribs moi’e completely and compelling the

lungs to expand, producing what is called forced

inspiration. Thus asthmatic people, who are

awakened out of sleep by a spasm, instinctively

raise their arms to grasp something above the

level of the head. This is for the purpose of

obtaining a fixed point of support from which
muscles, passing from the arms and shoulders

to the chest, may act in forcibly raising the

ribs. Again, when the output of air is hindered,

forced expiration results. Breathing out ceases

to be the result of a mere elastic recoil, and
muscles are called into play, such as those pass-

ing up from behind to the lower ribs, whose
contraction pulls down the ribs, and those of

the abdominal walls, whose contraction presses

on the contents of the belly and forces them up
against the lower surface of the diaphragm,

causing it to asceiul.

Varieties of Breathing. —The two main
agents in the production of breathing being the

descent of the diaphragm and the elevation of

the ribs, the movements visible from the outside

vary according to the predominance of one or

the other.

In men and in children the action of the dia-

phragm is marked. Its descent diminishes the
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space in the cavity of the belly, presses on the

organs therein contained, and causes an outward
movement of the belly walls, so that the move-
ments of its walls are specially noticeable.

This is called abdominal or diaphragmatic
breathing.

In women the action of the ribs is more
strongly marked, and the chest rises and falls

more than in men. This is costal {costa, a rib)

breathing.

Abdominal breathing is well seen in infants.

It ought, therefore, to be plain how the com-

mon practice of binding children tightly round

the belly is extremely injurious, since it inter-

feres with the natural performance of the res-

piratory act.

These natural varieties of breathing are al-

tered in various ways by disease. A painful

disease of the belly will compel a man to pre-

vent movement of the abdominal walls as m\ich

as possible, and then the costal variety will take

its place, while some disease of the chest will

often cause a woman to suspend her natural

method of breathing, and to adopt the ab-

dominal form. In this way one is sometimes

able to form an idea of the seat of a disease sim-

ply by watching the movements of respiration,

and observing whether they are of the kind

that woiild be expected in ordinary states of

health.

Facial breathing is the term applied to the

movements of the nostrils, seen particularly well

when breathing is laboured. It consists in an

expansion of the nostrils with each inspiration,

and a return to their previous condition in ex-

piration. In children with bronchitis, or inflam-

mation of the lungs, it is marked. Indeed when-

ever it is specially noticeable, unless after con-

siderable exertion, it should call attention to

the condition of the lungs.

The result of the movements of respira-

tion is alternately to introduce and to expel

from the lungs a certain quantity of air. When
a man breathes quietly, 30 cubic inches of air

enter the lungs with each inspiration, and 30

cubic inches pass out with each expiration.

After taking an ordinary breath a man may, by

forced inspiration, by taking the deepest possible

breath, introduce into his lungs an additional

100 cubic inches. Again, after breathing out

an ordinary breath (30 cubic inches) one may by

an effort expel 100 cubic inches more. But even

after the utmost expulsive effort 100 cubic inches

remain in the lungs which cannot be expelled.

The 30 cubic inches that pass in and out in

quiet breathing form what is called the tidal

air. The 100 extra cubic inches one may draw
in with effort are the complemental air, and

the 100 extra cubic inches one may expel with

effort after breathing out the ordinary amount

form the supplemental air. The lOOcubicinches

which remain and cannot be expelled form the

residual air. Thus the lungs of an adult man
are capable of containing altogether 330 cubic

inches of air, thus composed:—
Complemental air 100 cubic inches.

Tidal ,, 30 ,, ,,

Supplemental ,, 100 ,, ,,

Residual
,, 100 ,, ,,

330'

If, then, a person, after taking the deepest

possible breath, proceeds to breathe out as much
as he can, he exjDels

—

Of complemental air 100 cubic inches.

,, tidal ,, 30 ,, ,,

,, supplemental ,, 100 ,, ,,

Making a total of 230 cubic inches, forming

what is termed the vital capacity of the chest,

after which there remain in the lungs the 100

cubic inches of residual ail*. The vital capacity

is then determined by the amount of air a per-

son can expel with the utmost effort after taking

the deepest possible breath, and ought in a

healthy adult man of average height and weight

to equal 230 cubic inches. In women it is less

than in men. There are various forms of in-

struments for measuring the amount. They are

called spirometers, or measurers of breath-

ing, and are some form of what is familiar to

everyone under the name gasometer. The vital

capacity varies with height and weight, increas-

ing with increasing height above the average,

and slightly decreasing with increased weight

above the average.

The Nervous Control of Breathing.—The

movements of breathing go on without the ne-

cessity of any interference on our pai’t, without

our consciousness of them being necessary. Dur-

ing sleep their regularity is even greater than

when we are awake, and when awake we may
alter the movements to some extent, but cannot

altogether arrest them. The breath may be held

for a time, but speedily the need for breath gets

the mastery, and a long deep breath is drawn.

Now it has been shown that there is a particular

part of the nervous system that presides over

the res])iratory function. It is situated in the

medulla oblongata (p. 93). Destruction of this

part is followed by immediate stoppage of breath-
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ing and death. On this account this region of

the medulla has been called the vital knot {nceud

vital). Here there is, that is to say, a nervous

centre for breathing. It is injury to this centre

that proves fatal in cases of broken neck. I roni

it regular discharges of nervous activity pass

outwards to the nerves that supply the dia-

phragm and other muscles of respiration, and

stimulate them to the regular or periodical con-

traction which, as we have seen, is the cause of

the movements of the chest, the expansion of

the lungs, and the entrance of the air. But the

centre is capable of being influenced in vai'ious

ways. Chiefly it is aflected by the condition

of the blood. When the blood becomes more

venous the action of the centre is excited, and

more vigorous respiratory movements occur. On

the other hand, if a series of very deep breaths

is taken, so that the blood becomes more richly

supplied with oxygen than usual, a considerable

time will elapse before the need of another

breath is felt, and after the interval the breath-

ing will be resumed, the fii’st inspiration being

feeble, and those succeeding gradually inci’eas-

ing up to the average. The meaning of this is

that the presence of the unusual quantity of

oxygen in the blood has calmed the respiratory

centre, so that for a time it has ceased its regular

periodical discharge, till, as the blood begins to

become venous, the usual stimulus is restored.

This explains how persons may train themselves

to remain under water for some time with no

arrangements for permitting breathing to go on.

They take a series of deep inspirations, take into

the blood, as it were, a stock of oxygen sufticient

to last for a little time, and before they dive

under the surface. The respiratory centre is, then,

stimulated by the presence of excess of carbonic

acid in the blood, and soothed by the presence

of excess of oxygen. It is the great excess of

carbonic acid present in the blood, in cases of

continued obstruction to the breathinff, that

produces the excessive stimulation of the centre,

indicated by laboured breathing and the con-

vulsions of suffocation. The centre may, how-
ever, be stimulated in other ways. Nerves of

sensation supplying the general surface of the

body are capable of conveying influences to it

leading to its excitement, and ending in vigorous

respiratory movements. Thus cold water dashed
on the face or chest, a sudden draught of cold

air on an exposed paid of the body, &c., are

speedily followed by a deep, long-drawn breath.

The cold water or air has irritated sensory
nerves, and the stimulus has been conveyed to

the centre, producing a discharge of nerve force

to the muscles of inspiration. This fact is of

common application in cases of fainting; and

newly-born children, who show some delay in

beginning to breathe, are roused to the perfor-

mance of this function by rapid rubbing of the

sides with the fingers, by dashing a small quan-

tity of water on the bare chest, or by blowing

on the face, all of these methods exciting sen-

sory nerves. The action of the respiratory

centre may also be modified by influences from

above—from the brain— by mental emotions,

for example. One nerve in particular conveys

impressions to the centre for respiration, affect-

ing through it the movements of breathing. It

is the pneumo-gastric or vagus nerve (p. 96).

Some fibres of that nerve end in the lungs, and

thus from the lungs themselves, in some way

not yet understood, influences pass upwards to

the centre in the medulla oblongata which

affect the respii’ations. By means of that nerve

the centre is kept informed, as it were, of the

conditions of the lungs themselves.

Even as the oxygen and carbonic acid gas in

the blood directly act on the centre, so drugs

that have been taken and have passed into the

circulation may act on it. Notably does mor-

phia influence it, markedly reducing its activity.

In morphia poisoning it is maintenance of

breathing that must chiefly be attended to.

The Purpose of Breathing.

We must now try to understand what is the

object of the remarkable and complicated struc-

ture of the lungs and of the movements which

have been described.

The Gases of the Blood.—On p. 217 it has

been shown that the blood contains three gases,

oxygen, carbonic acid gas, and nitrogen, partly

dissolved in it, partly in chemical union with

certain of its constituents. The nitrosren needo
not be taken into account. The oxygen is to be

considered as part of its nourishing material

which the tissues, to which the blood is distri-

buted, require to carry on their processes. The
carbonic acid gas is a waste substance which

the tissues produce by their activity, and which

the blood carries away from them. As the blood

flows through the body its oxygen is removed

from it, carbonic acid gas being substituted;

and if the efficiency of the blood to nourish the

tissues, in this respect, is to be maintained, it

must always be receiving new supplies of oxy-

gen, and a means must be at hand of ridding it

of its excess of carbonic acid gas. This double
17
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fimction it is the business of the resj^iratory '

process to perform. The blood that is sent out

from the left side of the heart on its mission to

supply the body is of a bright scarlet hue (the

colour of arterial blood), while the blood tliat

returns to the right side of the heart, after its

mission is accomplished, is of a dark purple

colour (the colour of venous blood). This change

in colour takes place iu the capillaries, the

vessels whose walls are so delicate as to permit

of free interchange between the blood in the

vessels and the tissues outside of them. In

short, it is due to the fact that in the capillailes

the blood gives up its oxygen to the tissues, and

receives from them carbonic acid gas. This

is proved by chemical analysis, which shows

that arterial blood contains more oxygen and

less carbonic acid than venous blood, ^ and by

the experimental fact that if the dark-coloured

venous blood be shaken up with oxygen it be-

comes of a scarlet colour, while arterial blood

shaken up with carbonic acid gas becomes pur-

ple. Now, as mentioned on p. 223, the venous

blood, returned from the body, is conveyed to

the right side of the heart, and thence by the

pulmonary artery to the lungs, through which

it is distributed in capillary blood-vessels to be

gathered up into the pulmonary veins and car-

ried to the left side of the heart. But when it

leaves the right side of tlie heart the blood is

purple-coloured, and when it enters the left side

it is scarlet. That is to say, while passing

through the capillaries of tlie lungs it has been

converted from venous into arterial blood. In
;

other words, in its progress through the lungs

it has given off its excess of carbonic acid gas

and obtained a new supply of oxygen. So that

while in the general capillaries of the body the

blood is rendered impure by being depi’ived of

much of its oxygen and being laden witli car-

bonic acid, in the capillaries of the lungs the

process is reversed, and the blood is purified by

being rid of its excess of carbonic acid and by

having its proper quantity of oxygen restored.

Now it has been alreafly stated (j). 252) that tlie

capillaries of tlie pulmonary artery, through

which the blood flows on its way from the right

to the left side of the heart, are distributed over

the walls of the air-cells of the lung, and that

1 This is shown in the following table, in which is stated

the quantity of oxygen and of carbonic acid in 100 volumes

of arterial blood, and 100 volumes of venous blood:—

Oxygen. Carlwnic acid.

Arterial blood 20 volumes 39 volumes.

Venous ,, — 8 to 12 ,, 46 „

The quantity of nitrogen is the same in each, viz. 1 to 2

volumes.

j

the air-cells are so numerous and closely packed,

and their walls, as well as those of the capilla-

ries, so thin that there is no obstacle to an in-

terchange taking place between the blood in the

vessels and the air iu the air-cells. It is mani-

festly here, then, that the change occurs which

transforms the dark-coloured, carbonic acid laden

venous blood into the bright-hued blood re-

freshed with oxygen. How does that conver-

sion occur is the next question.

Exchanges between the Blood and the
Air in the lungs. It is a well-known phy.sical

law that if two different liquids be placed in a

vessel in contact with one another and be left

alone, without any disturbance whatever, they

do not remain separate, but proceed straightway

to mix, and iu time there will be a perfect

mingling of the two liquids. Suppose, for ex-

ample, that water and spirit are taken, and, for

the sake of seeing the experiment going forward,

that the spirit is coloured red, that the water is

placed in a glass jar, and when it is perfectly

still that the spirit is carefully poured on the

top of it, so carefully that the two layers, one

below of colourless water and the other above

of coloured spirit, are quite distinct from one

another. If the jar be set aside, it will be ob-

served that the coloured s])irit does not long

remain all on the top, though it is lighter than

water, but that the colour gradually passes

downwards into the water, until in time the

whole is coloured—an equal mixtui’e of water

and spirit is found in the jar. This is called

i diffusion of liquids. Now the same thing

occurs with gases though the ju’oeess is not

visible. If one glass jar be filled with carbonic

acid gas and a second with oxygen gas, and if the

jar containing the oxygen be placed upside down

on the top of the jar containing the carbonic

acid, the jars being fitted mouth to mouth, then

we have practically one glass vessel, composed of

two jars united at their moutlis, the lower part

containing carbonic acid gas and the upper

oxygen, the two being in contact with one

another. In spite of the fact that the lower

g;is is much heavier than the ujiper one, the

two proceed to diffuse, the heavy one pas.sing

up into the light, and the light one passing

down into the heavy. In course of time, and

the time is not long, the vessel contains a per-

fect mixture of carbonic acid gas and oxygen.

This is diffusion of gases. On pp. 134 and

135 it is stated that two liquids will mingle

even when separated from one another by a

membrane, and similarly two gases will mingle
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even when sep.arated from one another by a

membrane. Thu.s if a bladder be tilled with

oxygen, and if, after being firmly closed, it be

placed in a jar containing carbonic acid gas, the

oxygen will pass through the walls of the mem-

brane to mingle with the carbonic acid, and the

carbonic acid gas will pass inwards to mix with

oxygen, until the bladder and the jar contain

equal mixtures of the two gases. Moreover

the process will be aided by the walls of the

bladder being moistened with water. This is

owing to the fact that liquids dissolve gases.

Water exposed to an atmosphere of oxygen will

lick up, or, to speak more coiTectly, will absorb

some of the oxygen. It will do the same with

other gases; and other liquids also absorb gases,

though one liquid will absorb more of one gas

than of another. Nay, one liquid, already con-

taining a gas dissolved in it in quantity, is not

thereby prevented from absorbing a quantity

of another gas. So that, if the walls of the

bladder be wet, one side is moistened with

water containing oxygen in solution, and the

other side is moistened witli water containing

carbonic acid gas in solution, and an interchange

takes place between the two solutions, as de-

scribed on pp. 134 and 135, so that oxygen

passes outwards and carbonic acid gas passes

inwards. Not only do liquids dissolve gases

naturally, but they may be made by pressure

to lick up much more than the usual quantity.

As every one knows, a bottle of aerated water

contains water charged with carbonic acid gas.

The gas is forced into the bottle by great ]>res-

sure and the water compelled to dissolve it.

The pressure is so gi’eat that, in order to compel

the water to retain the gas, the bottle must be

tightly corked and the coi’k bound down by
wire. As soon as the cork is removed, the gas

comes off with great force and produces the

sparkling or effervescence of the water, while

sometimes the pressure of gas in the water is so

great as to blow out the cork or burst the bottle.

Gas dissolved in a liquid exerts pressure on
that liquid in its efforts to escape. If the pres-

sure outside the liquid be less than that of the

gcvs in the liquid, the gas will escape and come
off

;
if the outside ju’essui’e be equal to that of

the gas in the liquid, or greater, it will remain
dissolved. Suppose, then, Avater containing

oxygen in solution be placed in a jar filled wdth
oxygen. If the pressure of gas in the jar be
greater than that in the liquid, the water wdll

take up more oxygen, but if it be less it will

give off some oxygen, the result being that,

in the end, the pressure of gas in the liquid

and that outside of it become the same. In

the same way if a liquid containing both

oxygen and carbonic acid gas be exposed to

an atmosphere of mixed oxygen and caibonic

acid gas, unless the pressures of the tw'o gases are

the same in the liquid and in the atmosphere an

exchange will take place. If the pressui-e of

oxygen in the liquid be less tlian the pressure

of that gas in the atmosphere, oxygen wall

jDass into the liquid till both are equal; and if

the pressure of carbonic acid gas in the liquid

be greater than that outside, carbonic acid gas

w'ill pass oft’ from the liquid till both are equal,

so that the liquid wdll gain oxygen and lose

carbonic acid gas, wdiile the atmosphere wdll lose

oxygen and gain carbonic acid. The same pro-

cess wdll take place even though the liquid be

separated from the atmosphere by a membrane,

and will occur more readily, as w^e have seen,

if the membrane be moistened on both sides.

Now these facts explain to some extent the

changes that occur in the blood in the lungs,

for the conditions we have been speaking of are

exactly fulfilled. Blood containing oxj'gen and

carbonic acid gas is flowdng in a multitude of

tin}' streams through the wuills of the air-cells

of the lungs. The air-cells contain a mixture

of the same tw'o gases. The blood is separated

from the air in the air-cells by a thin membrane,

namely, the delicate walls of the capillaries and

of the air-cells, and the membrane is kept moist

by the blood on the one side and the secretion of

the membrane on the other. It has been found

that the pressure of oxygen in the blood is less

than that in the air-cells, and that the pressure

of carbonic acid gas in the blood is greater than

the ])ressure of the same gas in the air-cells.

Consequently oxygen passes through the mem-
brane from the air-cells into the blood, and

carbonic acid gas passes through the membrane
from the blood into the air-cells. The blood

thus gains oxygen and loses carbonic acid, wdiile

the air-cells lose oxygen and gain the latter gas.

At the same time the blood, by having its proper

quantity of oxygen restored to it, and its excess

of carbonic acid gas removed, changes in colour

from jnirple to scarlet, from venous to arterial

blood. It is re-invigorated and purified.

This much must further be noted, that the

gases are not simply dissolved in the blood, but

are partly in chemical union with it, and this

affects to some extent, probably aids, the process.

It will readily occur to any one that the

result of this jirocess wdll speedily be that the

air-cells wdll be largely deprived of their oxygen

and wdll contain chiefly carbonic acid gas. The
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pressure of oxygen will soon be even less in the

air-cells than it is in the blood, and that of car-

bonic acid gas greater, so that the j)rocess would
be reversed, oxygen taken from instead of added
to the blood, and carbonic acid gas added to it

instead of taken from it. This would make
the blood more unfit than ever to nourish the

body and more poisonous to it than before. It

is evident that if the exchange is to continue

of the proper character the air in the air-cells

must be constantly renewed, its oxygen re-

stored and its carbonic acid gas removed.

How this is accomplished is the next question

to consider.

Exchanges between the Outside Air and
that of the Air-cells.—The air which we ex-

hale during the act of expiration is very differ-

ent in character from the external air which we
inhale. Both contain principally the same tlu-ee

gases, though in different quantities, as the fol-

lowing table shows:—
In 100 parts of

Air inspired. Air expired.

Oxygen, 20’8 15'4

Nitrogen, 79"2 79'3

Carbonic Acid, '04 4 ‘3

In other wonls exhaled air contains roughly

5 ]ier cent less oxygen and 5 per cent more
carbonic acid than inspired air; the air taken

into the lungs loses oxygen and gains carbonic

acid. There are also other differences. Expired

air is hotter because it has been in contact with

the warm air-passages, and it contains more

moisture than the external air also from contact

with the moist lining membrane of the jiassages.

This is readily observed by breathing on a cold

surface, on which the moisture condenses. In ex-

pired air there is also a small quantity of animal

matters, which gives to the air its stuffy smell.

The quantity of oxygen thus removed from

the external air in 24 hours by the lireathing

of an adult person, as well as the quantities

of carbonic acid gas and water given out in the

same time, have been carefully estimated.

About 18 cubic feet of oxygen are consumed

daily by an adult man at rest. The same

amount of carbonic acid gas is given out, and

would be represented by a piece of pure char-

coal weighing 9 ounces avoirdupois. The quan-

tity of carbonic acid, however, varies according

to circumstances, increasing up to the age of

thirty and then diminishing, being increased

also by external cold and by exercise, and

being affected by the kind of food taken. The

amount of water varies from 6 to 20 ounces

daily; on an average it is about half a pint.

The explanation of the difference in the com-

position of the air inhaled and the air exhaled

is simple. During the pause that follows an

act of expiration the lungs, that is the bronchial

tubes and air-cells of the lungs, are still filled

with air. That air, particularly in the air-

cells, must be different from fresh air, because

the blood is continually drawing oxygen from

it and adding carbonic acid
^
to it. When an

inspiration occurs the lungs distend, and 30

cubic inches of fresh air enter to fill up the in-

creased space. The new supply occupies only

the upper air-passages. An expii’ation imme-

diately follows the inspiration, but the 30 cubic

inches that have previously entered are not ex-

pelled. A like quantity is exhaled, but it con-

tains oidy about one-third of the 30 cubic inches

just inhaled. For the supjdy of fresh air has

no sooner entered the lungs than it proceeds to

mingle with the air already there, to diffuse

into it, and two-thirds of it have already passed

down a considerable way towards the air-cells

before the expiration, which follows its en-

trance, occiu’s. By the process of diffusion the

fresh supply passes downwai’ds towards the air-

cells, increasing the quantity of oxygen already

in the air in the lungs and diluting the carbonic

acid. Of the air given out of the lungs in a

breath, while one-third is formed of air that

has entered just previously to the expiration,

the remainder is air from the lungs charged

with carbonic acid and deficient in oxygen,

which has been displaced by the fresh air.

The purpose of breathing is thus apparent: it

is to re.store to the air in the air-cells of the

lungs the quantity of oxygen of which it is

being regularly deprived by the blood, and to

rid it of the excess of carbonic acid imparted

to it by the blood. The two processes that

have been now described must keep pace with

one another: the ]>rocess, by which the blood

takes oxygen from the air in the air-cells and

gives to it carbonic acid, must be counter-

balanced by the process by which a certain

quantity of fresh air is drawn into the lungs to

restore the lost oxygen, and a certain quantity

of air is expelled from the lungs to remove the

excess of the hurtful gas.

A survey of the ground that lias been gone

over reveals how the structure of the lungs, the

arrangement of the blood-vessels in the walls

of the air-cells, and the action of the distension

and recoil of the chest and lungs, ai’e all adapted

to work together for this one end, namely, to

facilitate exchanges of gases between the blood

and the air.
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Ventilation.

It has been said tliat if no provision existed

for regularly renewing the air in the air-cells,

it would become so deficient in oxygen and so

charged with carbonic acid gas that the proper

exchanges could not take place between it and

the blood, which instead of being purified would

become more impure. That remark has a wider

application. By the process of breathing we

remove oxygen from the atmosphere and add

to it carbonic acid, so that if the external air is

to remain fit for respiratory purposes it must,

like the air in the air-cells, be continually re-

newed. Ventilation is the term applied to the

means by which the due renewal of the external

air is accomplished in inclosed spaces. Suppose

a man were to be shut up for a long tiine in a

confined space into which no fresh air could

enter, by and by the air in the space would ap-

proach more and more to the character of the

air in his lungs, the purification of the blood

would cease, and continued life would be im-

possible. Long before this, however, the im-

purity of the atmosphere would be revealed, by
headache, languor, and oppression. The presence

of from 1^ to 3 parts of carbonic acid in every

1000 of our atmosphere is liable to produce head-

ache and giddiness in those breathing it. The
problem of ventilation is to remove bad air and
supply fresh without causing draughts. In

order that sufficient pure air may be present in

rooms, &c., in which persons are living, it has

been estimated that for each individual there

should be a space of, on an average, 1000 cubic

feet, and that 2000 cubic feet of pure air per head
per hour should be supplied to maintain a pi’oper

standard of purity of air in the apartment. It

is the excess of carbonic acid whose effects have
oeen chiefly noted. Deficiency of oxygen also

causes marked effect.s, producing difficulty of

breathing (dyspnoea) and suffocation (asphyxia),

the prominent feature of which is convulsions.

These effects are considered under their respec-

tive headings in the second division of this sec-

tion. It is curious that a tolerance for impure
air can be established within limits. That is to

say, a person may become accustomed to breathe,

without any signs of inconvenience, a very im-
pure air which another, coming directly from the
fresh air, could not tolerate for a moment.

Artificial Respiration.

We have seen that the entrance of air into

the lungs is the direct result of the expansion
of the chest. If, therefore, the chest can be

I

expanded artificially air will enter and breathing

j

may be maintained. This can be done even on

j

the dead body. The various methods that may

I

be adopted for restoring suspended breathing are

described under Accidents and Emergencies.

Altered Respiratory Movements.

Coughing is produced by some irritation

specially in the upper part of the windpipe and

the larynx. As a result a deep breath is drawn,

the opening of the windpipe is closed, and then

suddenly burst open by one or several rushes

of air, which 2
?ass out by the mouth. The object

of this is to dislodge and carry away in the

rush the material that is the cause of the irri-

tation.

Sneezing is caused by an irritation of the

nostrils or eyes, jjroducing results similar to

those in coughing, the air, however, escaping

by the nostrils. In the beginning of a cold in

the head it is the cold air irritating the inflamed

lining membrane of the nose that causes the

rejjeated attacks of sneezing. In some forms

of inflammation of the eyes the stimulus of

light produces sneezing. The eyes are usually

kept shut by the sufferer, and the attemjit to

open them ends frequently in a sneeze.

Sighing consists of a prolonged and slow in-

siiiration, followed by a similar exjiiration.

Yawning is a very deeji insiiiration, and is

accompanied by movements of the lower jaw,

so that the mouth is widely ojien.

In hiccough (ji. 182) there is a sudden inspi-

ration, abruptly checked by the closing of the

ojiening of the wuudjiipe (the glottis). The sound

that it jiroduces is due to the entering air striking

against the closed glottis. It is occasioned by
irritation of branches of the jmeumo-gastric

nerve ending in the stomach.

Laughing consists of a series of short sjias-

modic expirations, succeeding a long breath, the

vocal cords, whose movements produce voice,

being thrown into activity. It is accompanied

by characteristic movements of the face.

Crying is similar, and is associated with dif-

ferent movements of the face.

In sobbing there is a series of short convul-

sive inspirations.

VOICE.

The Organ of Voice or larynx forms the

upper part of the windpipe. It is constructed

of various curiously shaped pieces of cartilage

(gristle), connected together by bands of liga-
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Fig. 134.—Tlie Larynx (L) ; Wind-
pe (W); and

e. Epiglottis.

meiit, and is clothed outside by muscles, and
inside by a mucous membrane continuous with

that of the rest of the air-passages. Fig. 134

shows the laryn.v u
and windpipe strip-

ped of muscles. The
larynx (l) is seen to

be formed of two

pieces of cartilage

{Tk. and Cr.), one

placed above the

other. The upper

of the two is the

thyroid cartilage,

and the lower tlie

cricoid cartilage

The thyroid (Greek

thyreos, a shield) is

formed of two ex-

tended wings meet-

ing at the middle

line in front in a

ridge
;

above and

from the sides two

horns project up-

vards (a, a), which T.b..

are connected by

bands to the hyoid bone (ii), from which the

larynx is suspended. The hyoid bone itself is

attached by muscle and ligament to the skull.

It lies at the root of the tonirue, and the finger0 7 O
can feel it at the angle of junction of the chin

and neck. From the under surface of the thy-

roid two horns {h, h)

project downwards

to become jointed to

the cricoid. The thy-

roid cartilage thus

rests and is movable

on the cricoid, mov-

able forwards or

backwards, but not

from side to side. The

cricoid cartilage is

.shaped like a signet-

(Greek k)lkOS^ the soft parts being removed.

a ring), the narrow ep. Epiglottis, capable of folding

, c .1
vi’nrr

down on the entrance to the larynx
® ® like a lid and sociosing it. Seep. 250.

being in front. The letters not mentioned in the text

„ . ,
, -I • aptily to the same parts as those of

Owing to this nar-

rowness a small

space (o) is left in front between the two carti-

lages, The space is closed by membrane. It is

through this space that an opening is often made

in cases of threatened suffocation owing to some

obstruction higher up. The operation is known

as laryngotomy (cutting the larynx), and is

to be distinguished from tracheotomy, in which

the wind})ipe is opened. The appearance of

the larynx is very different when viewed from

behind as in Fig. 135. The thyroid cartilage

is not complete behind, while the cricoid is

broader tlian in front. The cricoid carries,

perched on its upper edge behind, two other

cartilages, of great importance in the produc-

tion of the voice, the arytenoid cartilages (Ar.

Fig. 135). They are triangular in form as shown

ill the figure. On their summits are perched

small pieces of cartilage, and, when in their

natural position, the two form a shape resem-

bling the lip of a ewer, hence their name (Greek

arutaina, a pitcher).

Now these various cartilages form a frame-

work on which muscles and mucous membrane
are disposed. Thus towards the front one mus-

cle passes from the cricoid up to the thyroid on

each side, and when the muscle on each side

contracts, the thyroid cartilage is pulled down-

wards and forwards on the pivot its lower horns

form with the cricoid. Another muscle passes

from each arytenoid cartilage behind to the

thyroid cartilage, and when it contracts it pulls

up the thyroid to its original position. Other

muscles will be noted immediately.

The mucous membrane, which lines the inside

of the box formed of the cartilages described, is

thrown into various folds. In particular one

fold passes horizontally outwards from each side

towards the middle line at the level of the base

of the arytenoid cartilages. The free edge of

each fold is formed by a band of elastic fibres

that passes from each arytenoid cartilage straight

forwards to become attached to the thyroid car-

tilage. These folds are called the true vocal

cords, by whose movements voice is produced.

They are called true vocal cords because above

them are folds of mucous membrane called the

false vocal cords, which take no part in the pro-

duction of voice. The true vocal cords, ]>roject-

ing towards the middle line, encroach upon the

space, and reduce the communication between

the part of the larynx above them and the part

below to a mere chink. This chink is called the

glottis (from Greek glotta, the tongue) or the

chink of the glottis. Fig. 136 will perhaps ren-

der this more easily understood. It represents

the larynx, &c., viewed from behind, with all

the soft parts in connection with it. On looking

down, the folds forming the true cords (c) are

seen, inclosing a V-shaped aperture, the glottis,

the narrow part of the space being towards the

fi’ont. Now by the contraction of various
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muscles the form of the aperture may be changed.

The vocal cords may be brought so closely to-

gether that the space becomes a mere slit. Air

forced through the

slit will throw the

edges of the folds

into vibration and

a sound will be pro-

duced. Variations

in the form of the

opening will deter-

mine variations in

the sound. This,

briefly, is the me-

chanism of the pro-

duction of voice. If

all the muscles of

the larynx be re-

laxed the folds do

not project nearly ise.—view of Larynx from beliind

witli all the soft parts.

SO far towards the , ^
/, false cords; c, placed m chink of the

middle line, the glottis is between the true vocal cords;

flnpvtnrp nf the Ph, pharynx; G, gullet. The other let-
apeiLUie tmj

ters are the same as in Figs. 134 and 135.

glottis is wide, and

air may enter and leave the windpipe during

the acts of breathing witliout throwing the cords

into vibration so as to produce any sound.

The Production of Voice is thus due to ar-

rangements precisely similar to those of some

musical instruments. The organ of voice is,

indeed, a reed-insti'ument, the sound produced

by the vibrations of the reed or vocal cords

being modified by the tubes above and below.

All musical sounds are due to movements or

vibrations occurring with a certain regularity,

and they differ in loudness, in pitch, and in

quality. Loudness of the sound depends on the

extent of the vibrations, pitch on the rapidity

of the vibrations, and quality on the admixture

of tones produced by vibrations of varying rates

of rapidity related to one another. A tuning-

fork vibrating 100 times per second gives out

whar is called a pure tone. If several other

tuning-forks, vibrating at rates which are mul-

tiples of 100, say 200, 300, 400, &c., be thrown
into vibration, the sounds emitted by them will

blend with the sound of the first or fundamen-
tal tone, and the quality of the sound will be

changed though its pitch remains the same.

Tlie tones that have been added are called over-

tones. The quality o^ a musical sound, there-

fore, depends on the overtones in it. Thus if the

same note be prodficed on a piano, a violin, and
a trumpet, the quality of the note of each will be
markedly different, though the three notes are

of the same pitch, the difference being due to

the different overtones present in each. Human
voices uttering the same note differ in quality,

because the construction of the vocal aj)paratus

of one individual favours the production of a

different set of overtones from those of another.

In the production of the voice, then, there

are to be noted the arrangements for (1) tlie vi-

bration of the cords to jjroduce sound, (2) the

regulation of the loudness of the sound, (3) the

variation of the pitch of the sound, and (4) the

determination of the quality of the sound.

(1) In order that the cords may be thrown into

l)roper vibration they must be brought close

together and j^arallel to one another, so that

only a naiTOw slit intervenes between them,

through which air is driven with some degree

of force. The vocal cords are brought together,

so that the space between them is narrowed to

a slit, by the action of a muscle which passes

from the cricoid cartilage to the outer angle of

the arytenoid cartilages. When the muscle of

each side contracts the arytenoid cartilages are

caused to turn on their bases, so that the vocal

cords attached to them are brought close up to

one another. Other muscles assist in the man-

oeuvre. This having been accomplished a strong

expiration drives the air from the lungs through

the slit between the cords, and throws them

into movement. Other muscles are connected

Avith the arytenoid cartilages which cause them

to rotate in an opposite direction, so separating

the vocal cords and widely opening the glottis.

By means of an aiTangement of mirrors, called

the laryngoscope, devised in modern times,

this operation can be easily seen. A person is

seated upright in a chair, a lamp, throwing a

strong light, being placed on a table at his side

and slightly behind him. In front of him an

observer sits, who has a slightly concave mirror

fixed on his forehead. The person opens his

mouth, and the observer arranges the mirror so

as to catch the light from the lamp and reflect

it in a bright beam into the person’s throat.

The observer then takes a small plane mirror,

not so large as a shilling, set at an angle on a

long .stem, and having slightly warmed it, passes

it to the back of the person’s throat, the person’s

tongue being pulled gently forwards meanwhile.

The obsei’ver so jflaces the plane mirror that

the light from the mirror on his forehead is

thrown on to it, and is then reflected downwards

to illuminate the larynx. It requires, of course,

some practice and dexterity to arrange the mii’-

rors jjropeily. When it is skilfully done, the ob-

server is able to see in the jilane mirror a view



264 PITCH AND QUALITY OF VOICE. [Sect. IX. A.

of the illuminated larynx, with its lining mem-
brane and vocal cords. When the person is

breathing quietly, the chink of the glottis is

seen widely open, but as soon as he utters a

sound, as that of a in far, the cords are seen to

advance quickly towards the middle line, so that

the passage is completely closed but for the nar-

row slit between them. A good view of the cords

is thus obtained, and they should be pearly

white and glistening, with clean-cut edges. The
vibi’ation is little in amount, but very rapid.

(2) The extent of movement of the cords will

vary with the force of the outgoing current of

air, and thus the loudness of the sound will in-

creiise with greater force of expiration.

(3) The pitch of sound depends, as we have

seen, on the rapidity of the vibrations, and that

is determined by two cii’cumstances—the length

of the cords and their tightness, for the shorter

and tighter a string is the higher the note which

its vibration produces. The vocal cords of women
are about one-third shorter than those of men,

hence the higher pitch of the notes they produce.

The cords of tenor singers are also shorter than

those of basses and baritones. In children the

vocal cords are shorter than in adults. In boys,

at the period of puberty, the larynx enlarges.

This is accompanied by an elongation of the

cords, and a consequent change in the pitch of

the voice, which becomes lowered. In popular

language the voice is said to crack. Thus age

and physical gi’owth determine the pitch of

the voice. Voluntary variations in j>itch are

due to the fact that the tension or tightness of

the cords can be varied at will by muscular

movements. It has been pointed out (p. 262)

that the thyroid cartilage can be pulled down-

wards and forwards over the cricoid by the

action of the crico-thyroid muscle. Now the

front ends of the vocal cords are attached to the

inner surface of the thyroid, and when it is

pulled forwards they are stretched, provided

the arytenoid cartilages to which their other

ends are connected are fixed. The more strongly

the thyroid cartilage is pulled on, the higher

will be the pitch of the note produced by the

vibration of the cords, because the greater will

be their degree of tightness. It is believed by

some, also, that the vocal cords may be shor-

tened by muscular action causing the cords to

overlap one another, so that part of their length

is “stopped,” and so prevented vibrating. This

would also increase pitch, just as a violinist

varies the pitch of a note produced by his violin

string by “stopping” it at varying distances. It

has been suggested that it is such a “ stopping”

action that determines the production of the

falsetto voice.

In opposition to muscles, whose contraction

tightens the cords, are others which pull up the

thyroid cartilage, and otherwise produce relax-

ation.

(4) The quality of the voice depends on phy-

sical conditions of the cords, their degree of

smoothness, elasticity, thickness, &c. Moreover,

the form of the windpipe, larynx, throat, mouth,

&c., takes part in determining quality. In fact,

the air-passages both below and above the vi-

brating cords act as resonators, or resounding

chambers, and intensify and alter the sounds

produced by the cords. Indeed, the sounds

emitted by the cords would be feeble but for

the intensifying action of the air-passages. By
their form, however, they are fitted to intensify

some notes more than others. The quality of

an individuaFs voice is as much determined,

therefore, by the shape and general structure

of his throat, mouth, &c., as by his vocal cords.

It may be remarked that a knowledge of this

fact shows the necessity of the mouth being

properly opened during speech, and especially

during singing. Each person has the power to

alter the shaj^e of his mouth, and so is able to

adapt it to a great extent to intensify any par-

ticular sound he wishes to utter.

In the ordinary production of voice, therefore,

there is a great variety of muscular movement

of a very delicate character
;
how complicated

and rapid must be the movements executed by

a singer ! It is impossible to conceive the deli-

cacy and complexity of the movements volun-

tarily executed by the well-trained and skilful

singer, who adajits vocal cords, larynx, throat,

mouth, &c., with speed and precision, so as to

produce accurately the desired sounds. The

muscular movements involved are all ])roduced

in response to nervous stimuli reaching the

muscles from the brain.

Various points worthy of notice in connection

with the care of the voice will be considered in

the second part of this section.

Voice is, then, produced in the larynx, and is

altered by the rest of the respiratory passages.

Speech is to be distinguished from voice. It

may exist without voice. A whisper is speech

without voice. Speech is due to sounds pro-

duced by the action of the throat, mouth, and

nose. In ordinary talking it is accompanied by

vocal sounds. Iii speech, then, are vowel and

consonantal sounds.

Vowel sounds are sounds produced in the
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larynx, whose quality is markedly altered by

the shape of the resounding chambers above,

especially the mouth. Thus, let a person sound

a particular note, and utter the vowel sound, a

(as in father), e (as a in fate), i (as ee in feet), o

(as in cold), and u (as oo in foot), and he will find

that continuing to sound a note of the same pitch

he can produce all the vowel sounds, by altera-

tions in the shape of the mouth principally.

Consonants are sounds produced by interrup-

tions of the outgoing current of air, but in some

cases are preceded or followed by vocal sounds.

The interruption to the outgoing current may

take place by movements of the lips, as in pro-

nouncing p, h,f, V. These are labial consonants

(Latin labium, a lip). M is also a labial con-

sonant, in which there is a vocal sound suddenly

interrupted by a lip movement.

When the tongue, in relation with the teeth

or hard palate, obstructs the air, dental con-

sonants are produced, d, t, I, s. N is a dental

consonant, a vocal sound being suddenly checked

by the tongue and teeth. S is also a dental

sound, caused by the teeth offering an obstruc-

tion to a continuous rush of air past them.

Gutturals are due to the movements of the

root of the tongue in connection with the soft

palate or pharynx, such as k, g, ch, gh, r.

In the production of ng, a vowel sound is

interrupted by the approach of the root of the

tongue to the soft palate. It is thus a guttural

sound.

Section IX.—THE RESPIRATORY SYSTEM (AIR-TUBES

AND LUNGS).

B.-ITS DISEASES AND INJURIES.

The Examination of the Chest:

Inspection ; Auscultation; Percussion—The Stethoscope.

Diseases of the Lining Membrane of the Lungs {Pleura):

Inflammation of the Lining Membrane—(Pleurisy)—Dropsy—Empysema—Pneumothorax.
Diseases of the Larynx, Windpipe, and Bronchial Tubes:

Inflammation of the Larynx (Laryngitis)—Tracheotomy;

Dropsy of the Larynx (0<,’de?na)—Scalding of the larynx
;

Inflammation of the Windpipe (Tracheitis)—Croup ;

Inflammation of Bronchial Tubes (Bronchitis)—Chronic Bronchitis;

Ulceration of Air-Passages ;

Dilatation of Air-Passages (Bronchiectasis)

;

Spasm of the Larynx and Bronchial Tubes—Asthma—Hay-Asthma;

Tumours and Foreign Bodies in the Air-Passages.

Diseases of the Lungs:

Inflammation (Pneumonia)—Chronic Pneumonia (Cirrhosis);

Congestion—Dropsy—Gangrene and Apoplexy;

Consumption (Phthisis) and Blood-Spitting (Ilcemorrhage)—Tubercle;

Dilatation of Air-Cells (Emphysema)

;

Collapse (A telectasis)

;

Tumours and Cancer;

Injury of the Lungs.

Special Symptoms connected with Affections of the Lungs:
Cough;

Difliculty of Breathing (Dysvnoea) and Suffocation (Asphyxia)—Apnoea;

Lividity (Cyanosis).

Affections of Voice and Speech :

Hoarseness;

Clergyman’s Sore Throat;

Loss of Voice (Aphonia)

;

The Care of the Voice;

Stammering or Stuttering.

ciau as the lungs, few in the examination of

which the physician is so independent of the

feelings of the patient. This is due to the

adoption, in quite modern times, of methods of

THE EXAMINATION OF THE CHEST.

There are few organs of the body whose con-
dition can be so directly observed by a physi-
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investigation by means of which a pliysician

can, in very many cases, ascertain for liimself

the condition of a pei’son’s lungs without ask-

ing him a question. It may be well to note

briefly how such an examination is made.

Inspection.— Much information may be

gained by simply viewing the chest in a good

light, the person sitting upright. Its shape is re-

garded first of all. In children the shape is cir-

cular, in grown-up people the distance from side

to side is greater than from front to back. In

disease the shape may be altered in various ways:

it may bulge at one side, or be drawn in at one

side. The “ pigeon chest ” shows a marked

change in shape, the breast-bone being thrust

forwards, and the sides flattened. It is the

result of such disease as hooping-cough, occur-

ring in childhood, when the bones are soft and

readily yield to strain. In rickety children

the sha])e is also greatly altered. Then, often,

mere looking at the chest shows it to be flat-

tened in some part. This occurs specially just

under the collar-bone, and indicates that, under

that place, the lung does not sufficiently ex-

pand. Inspecting the chest in this way gives

information also about the movements of breath-

ing. Movement increased in one place and les-

sened in another indicates something xniusual.

In children particularly an impediment to the

free entrance of air into the air-cells is shown
by a heaving motion of the belly, accompanied

by a sucking in of the lower ribs.

Auscultation is another method. It has

been mentioned that the ear applied closely to

the chest walls hears sounds of the expanding

lungs—a fine rustling noise. If part of a lung

be blocked up, no sound will be heard over it.

If matter be present in the bronchial tubes, as

in bronchitis, the air, as it enters and leaves

the lungs, will bubble through it, and give rise

to bubbling or gurgling or crackling sounds; or

if the tubes be narrowed by inflammation or

spasm, whistling or piping sounds will be heard

as the air rushes through the narrowed passages.

Auscultation may be performed, as stated, by

applying the ear directly to the chest, only a

soft handkerchief being interposed between ear

and skin. It is also performed by means of the

stethoscope, a tube maae of wood, or vulcan-

ite, or metal, having a widened portion at one

end for placing on the chest, and a larger ex-

panded part at the other for fitting the ear. The

sounds are conducted to the ear by this means.

It may be observed that an untrained ear will I

very readily fail to catch the soft breath sounds

of healthy lungs, which the accustomed ear can

perceive at once, so that anyone unused to lis-

tening over the chest should not conclude that

the breath sounds are abolished because he can-

not hear them. They are particulaily loud in

children.

Percussion is a third method of examining

the lungs, a method ali-eady alluded to as used
‘ to determine the extent of the liver and heart

(pp. 195 and 239). Everyone knows the hollow

sound given out on tapping a cavity filled with

ah’, and the dull, dead sound given out on tap-

ping a solid boai’d. The lungs', consisting of

numerous minute cavities filled with air, ought

to give out a clear hollow sound when the chest

is tapped; but if the air-cells of a lung, or

])art of it, are blocked up with inflammatory

material, if, that is to say, that part has become

practically solid, or if a large quantity of fluid

has collected in the sac of the lung—the pleural

cavity (p. 253)— the dull sound will be produced

on tapjiing the chest over that part. The tap-

ping may be done by the knuckles or tips of

the fingers. The best way is to lay a finger of

one hand flat on the chest and taj) smartly on

it with the point of a finger of the other hand.

The sounds are thus easily brought out, ami

the whole surface of the chest may be gone over

in this way to see if all parts are equally clear

and resonant, as it is called. Of course when

one taps over the heart the dull sound is pro-

duced. The diagram (Fig. 116, p. 219) shows

where dulness ought to be usually found, and

what extent of the chest ought to yield the clear

note of the lungs.

There are various alterations of the sounds

heard on auscultation and percussion, ])roduced

by disease, which it does not fall within the

scope of this work to comment on.

Besides signs of disease of the lungs, thus

obtained, there fall, of course, to be added symp-

toms, ascertained by inquiry of the patient, such

as the presence or absence of pain, cough, spit,

difficulty of breathing, &c. &c.

DISEASES or THE LINING MEMBRANE
OF THE LUNGS—THE PLEURA.

Pleurisy and Dropsy of the Chest.

Pleurisy (Pleuritis) is the name given to

inflammation of the serous membrane that in-

closes each lung as by a sac. The membrane,

as described on p. 253, is formed of a double

layer, one fold being closely applied over the

lung, and the other over the chest wall, a slight
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space, iu which a small quantity of serous fluid

is usually present, being between the two. Now
inflammation aflecting this membrane is of tlie

same nature as inflammation occurring any-

where else, and its features have been stated on

p. 247. The blood-vessels of the membrane, for

it is richly supplied with them, are congested,

aiul materials pass out of them into the sur-

rounding tissues, so that the membrane becomes

thickened. A considerable quantity of material

is poured out on the surfaces of the pleura, and

separates into a fibrinous or coagulable portion

and a fluid—serous—part. The fibrinous mate-

rial is deposited on the surface, and the fluid

escapes into the small space between the two

folds of the membrane. The surfaces of the folds,

which are opposed to one another, and ought to

glide smoothly on one another with the move-

ments of breathing, are roughened in conse-

quence of the deposit. The movement, instead

of being smooth and noiseless, is accompanied

by considerable fidction, which occasions a fine

rubbing sound, that a practised ear can detect

by listening with the ear to the chest. If a

large quantity of fluid is poured into the space

it will separate the two layers of the pleura,

and the friction, with its accompanying soiind,

will cease. Whether much or little fluid ac-

cumulates in tlie pleural sac depends on the

nature of the case. In some instances only a

few ounces are present, in others the quantity

is many pints. So much fluid must make ac-

commodation for itself between the lung and

the wall of the chest. It may make some room

by forcing out the wall of the chest and making
the chest perceptibly fuller on the affected side.

But the ribs do not yield very much or readily,

and the fluid will make more space by displac-

ing the organs of the chest and crushing the

lung together as much as possible. For ex-

ample, if the pleurisy be on the left side, the

heart may be pushed over to the right side by
the accumxilating serum. The pressure of the

fluid on the Iving may be sufficient to expel the

air from its air-cells, and compre.ss the substance

of the lung so that it is squeezed into a com-
pact ma.ss, and the air-cells no longer exist.

In some severe cases of this kind the pres-

sure on the lung has been so great that, after

death, on the affected side onl}' a small fleshy

mass, pushed up into a corner of the chest, re-

mained as evidence of the existence of a luno-

the cavity being completely occupied by fluid.

Dropsy of the chest, or hydrothorax (Greek
hudor, water, and thorax, the chest), is the term
applied when the accumulation of fluid is con-

siderable. Of course, in the chest the fluid will

seek the lowest level, and thus, at first, it will

occupy the bottom of the cavity, surrounding

the lung, compressing to some extent the ex-

treme parts of the lung
;
but, as it increases in

amount, it will rise, squeezing the air out of

the lung as it ascends.

In the ordinary run of cases so much fluid

is not poured out as to cause complete collapse

of the lung. The inflammation passes away.

Processes of repair set in. The jjoured-out fluid

begins to be absorbed partly by blood-vessels,

partly by lymphatics (p. 200), and as it dimin-

ishes, the lung, released from the pressure,

slowly expands. In time the fluid is all re-

moved, the two folds of membrane glide on one

another again, and their surfaces being rough,

friction is reproduced. Generally also the

roughened surfaces become adherent to one

another, either in parts or throughout their

whole extent, and the pleural cavity ceases to

exist. This is practically complete recoveiy.

The case, however, may not end so favourably

as this. The lung may have been so much
compressed that when the fluid is removed it

cannot expand, or can only expand to a slight

extent. There being nothing to fill the space

it should occupy, the wall of the chest is drawn

in, the organs in the chest are pulled over to

that side, and the person acquires a peculiar

way of holding himself, his shoulder dropping,

and his whole body leaning to the aftected side.

In another way the end may be unfortunate.

Matter may be formed in the cavity of the

pleura, and an abscess result, which may in

time discharge itself into the lung, the matter

being spat up, or may point and o]jen to the out-

side, an open channel leading fi’om the outside

to the cavity. This condition is called empyaema
(Greek en, within, and puoyi, matter).

The common cause of pleurisy is exposure

to cold. It may be caused by injury—a broken

rib, for example, pushed inwards and irritating

the membrane. Pleurisy is sometimes a com-

plication of various fevers—scarlet fever, t}^-

phoid fever, &c.—of kidney disease, of heai't

disease, and of blood -])oisoning. It may also be

due to disease of the lungs themselves, some dis-

eased condition of a part of the lung ne<ar the

surface irritating the lining membrane and

setting lip pleurisy at the irritated point. A
small part only of the pleura may be affected iu

this way, and no pouring out of fluid occiu’, but

the two folds of membrane become adherent at

the irritated part. This is called dry pleurisy.

Symptoms.—Usually the first thing of which
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a person affected with pleurisy complains is a

pain or stitch in the side under the nipple.

The pain is of a stabbing or tearing character

at a particular place, and does not move about.

It is increased by deep breaths, generally be-

comes intense with coughing, sneezing, &c., and

is increased also by moving the arm of that

side. Loss of appetite, weakness, feverishness,

furred tongue, quick full pulse, short shallow

breathing, scanty and high-coloured urine are

among the other symptoms. A short, dry cough

is also common. The fever does not run very

high, 102° or 103°. The conclusive signs are ob-

tained by examining the chest. In the early stage,

before fluid has been poured out, the friction

sound referred to above may be heard. When
effusion has taken place in any quantity, tap-

ping the chest gives out a dull sound, and the

breath sounds can no longer be heard (see p. 266).

By tapping, the level of the fluid can be ascer-

tained, the person sitting up, for as soon as one

taps higher than the level of the fluid, a clear

sound is produced. Another method, that even

the most unpractised can make use of, is to apply

one hand close to each side of the patient, the

chest being quite bare, and then to ask the per-

son to speak. Tlie thrill of the voice ouglit to

be communicated equally to each hand. If the

pleura on one side is full of fluid, the thrill will

be absent on that side. If the lung on one side

has become solid, owing to inflammation or

other cause, the pleura containing no fluid, the

solid lung will conduct the sound even more

easily than the lung filled with air, so that

while the thrill is felt on both sides, it will

be very much increased on the diseased side.

When fluid has been poured out, the pain

usually begins to subside. In the early stage

of the illness the person lies commonly on the

sound side, pain preventing him turning on to

the other. When much fluid has been poured

out, however, he lies on the affected side, for if

he were to lie on the sound side, the weight of

the fluid on the top side vmuld too much em-

barrass breathing. With effusion difficulty of

breathing is greatly increased, and tlie person

may even become livid, and breathes rapidly.

Commencing recovery is indicated by dimin-

ished pain and feverisliness. But the effu.sion

remains long after the inflammation has passed,

as is indicated by the breathlessness on sitting

up, or on the slightest exertion. A physician

determines the progress towards complete re-

covery by tapping to discover whether a clearer

sound is produced, and by listening to discover

the return of the breath sounds.

In some cases the onset of the disease is not

well marked, the patient suffering from languor

and weakness, with stitch in the side, other

symptoms being slight. Perhaps it slowly

passes off, without the person being aware that

he was affected with a serious disease; perha])s

his symptoms increase till he is forced to

lay himself up. In other cases the attack is

sudden and severe, shivering .fits, with high

fever and severe stitch, indicating its occur-

rence.

Among the symptoms of formation of matter

are shivering fits followed by sweatings.

Treatment.—The person should from the out-

set have perfect rest in bed, little talking being

allowed, a good dose of opening medicine (epsom

or seidlitz salts) being given early, and light

nourishing diet being administered without

stimulants. Large hot lintseed-meal poultices

should be frequently applied to the affected

side, to which mustard may be added now and

again. A large flannel bandage round the chest

should secure the poultices, and a dry one should

be applied when the poultices are off. If the

pain is severe 1 grain of opium, or 25 drops

of laudanum, may be given (to adults only)

twice or thrice daily. That will, however, bind

the bowels, which should be relieved by addi-

tional medicine, or by injections. When re-

covery has begun moderate nourishing diet is to

be given, and quinine and ii’on tonic, or iodide

of iron (a tea-spoonful of the syrup four times

daily). To aid the absorption of tlie fluid, occa-

sional mustard poultices may be applied to the

side, or fly-blisters may be used on one part of

tlie side one day, and a day or two after on an-

other jiart. Rubbing the side is useful if the

condition of the skin permits. An occasional

dose of medicine is a help.

It must be remembered that, even in favour-

able cases, the absorption of the fluid poured

out takes some time—weeks, and even months.

Further, freedom from breathlessness is no sign

of absence of fluid, for there may be a consider-

able accumulation of fluid and little breathless-

ness. For months after the attack great cai’e

must, therefore, be exercised.

Where the collection of fluid is so great as to

threaten destruction of the lung, or where matter

has formed, jihysicians now employ methods for

the withdrawal of the fluid from without by

tapping, that is, making a small opening in the

wall of the chest and inserting a fine tube for

drawing off the liquid. It is done with precau-

tions to prevent the entrance of air and various

impurities.
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Pneumothorax is the term applied when

there is an accumulation of air in the cavity of

the pleura. The air may gain entrance from

the outside by a wound, or from the lung by

an opening produced by an abscess. It produces

difficulty of bx’eathing. If an opening commu-

nicates from the outside with the cavity the

lung on that side will not expand with the

movements of inspiration, because it is easier

for the air to enter by the opening to occupy

the enlarged space than for it to enter the lungs

and overcome their resistance to expansion,

DISEASES OF THE LARYNX, WINDPIPE,

AND BRONCHIAL TUBES,

Inflammation.

A description of catarrh, or “cold in the head,”

is given on page 154, and it has there been

pointed out how this condition, beginning in

the nose, may extend to the throat and on to

the windpipe and bronchial tubes, developing,

that is to say, into “cold in the chest,” In nasal

catarrh the mucous membrane lining the nostrils

becomes red and swollen, is easily irritated

—

even cold air irritating it and causing sneezing

—and in a short time pours out a discharge, at

first watery and then thick. Now the mucous

membrane of the throat is continuous with that

of the nostrils, so also is that of the larynx, so

also is that of the windpipe. The bronchial

tubes, down even to their finest branches and

their ultimate endings, are lined with a mucous

membrane continuous with that of the wind-

pipe, larynx, and throat, and through them

with that of the nose. The inflamed or catai’rhal

condition of the nostx'ils may tluis extend,

through mere continuity of the membrane which

it affects, right down the windpipe and bron-

chial tubes. Moreover, any part of this con-

tinuous membrane may be separately affected

by a catarrhal condition. But in whatever part

of the mucous membrane the catarrh appears,

it exhibits essentially the same characters, any

differences that may be observed being due, not

to any change in the nature of the inflamma-

tion, but simply to the position which it occu-

pies, Thus inflammation of the larynx, inflam-

mation of the windpipe, and inflammation of

the bi’onchial tubes, are simply forms of catarrh

in different situations.

Inflammation of the Larynx {Laryngitis).

Here the changes already alluded to affect the

mucous membrane of the larynx. The mem-
brane becomes red, swollen, and at first dry;

later the membrane secretes fluid which soon

becomes thick and glairy, and contains pus.

The inflammation passes off gradually, by the

membrane becoming less engorged with blood,

and less swollen, but a relaxed condition is apt

to remain for some time.

The causes of the disease are usually expo-

sure to wet or cold. The inflammation may

also be due to the direct action on the mem-
brane of some irritation. For example, the fumes

emitted from some forms of galvanic cells

—

Bunsen’s or Grove’s cell, for instance—are ex-

tremely irritating to the throat, and if one in-

cautiously works in the room where a battery

of such cells is, inhaling the fumes is apt to pro-

voke an attack of laryngitis. In some diseases

of the lung the matters that ai'e brought up ai'e

irritating to the larynx and windpipe. Violent

exertion in speaking or shouting may also be a

cause. In various other diseases, small-pox,

measles, scarlet fever, kidney disease, this affec-

tion may be a complication. Thus it is not un-

common to find children developing suddenly

the signs of laryngitis, the hoarse barking

cough, altered voice, &c., with fever, that make

the parents believe croup to be coming on, and

next day the cause is revealed by an abun-

dant crop of the eruption of measles. The poison

in the blood, that is to say, has inflamed the

mucous membrane of the larynx as it has in-

flamed that of the eyes and nose, as the stream-

ing eyes and sneezing testify.

Symptoms.—That the affection is the result

of a cold is frequently evident by a jxrevious

“cold in the head,”—hoarseness, perliaps loss of

voice, soreness refeiTed to the larynx, and irri-

table cough, coming in spasms and easily excited

by a deep breath or by breathing a cold atmo-

sphere after a warm one, being its chief signs.

Such an attack passes off in a few days. In a

more severe form, attended by fever and quick

pulse, there is aching or actual pain, and per-

haps even pain on pressure on the larynx

(Adam’s apple) from without. Swallowing in-

creases the pain. The person may at first think

the pain is due to a fish-bone that has stuck

deep down in the throat. Spasms of coughing

occur, the cough being hoarse and rough. The

voice is altered, perhaps lost. All this is due to

tlie redness, dryness, and swelling of the mem-
brane. But the swelling in very severe cases

may sei'iously impede breathing by obstructing

the passage, and then the breathing is wheezy

and whistling. Perhaps the patient gasps for

breath and has all the appearance of one strug-

gling against suffocation, the eyes being pro-
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milieut and face livid and bathed in sweat. If

not relieved the patient becomes delirious and
sinks into insensibility owing to the blood being

charged with carbonic acid gas. Such acute

cases are only found in adults, and generally

take such a fatal form because of an enfeebled

constitution.

A chronic form of the mild type of laryngitis

is the cause of what is called clergyman’s sore

throat, which is considered under Affections
OF THE Voice at page 287. Chronic forms of

the disease ending in ulceration attend tuber-

cular consumption and syphilis, and are the

cause of hoarseness and loss of voice in these

affections.

Treatment.—Hot cloths and poultices should

be applied directly over the front of the neck.

If these fail to give relief, or if the case be

urgent, mustard poultices or blisters may be

applied. These, howevei’, should not be placed

directly over the larynx, but over the upper part

of the breast-bone. The reason is that if the

blisters or mustard were placed directly over the

larynx, the swelling they produce would extend

to tlie larynx, because of its nearness to the sur-

face. Tlie person should be in bed in a room

kept warm and free from cold draughts. Breath-

ing steam will relieve the irritability of the

throat, and to the same end a kettle should be

placed on tlie fire and allowed to pour its steam

into the room. For this the bronchitis kettle is

best. (See Medical and Surgical Appli-

ances.) Hot drinks are also beneficial
;
and

the bowels should be unloaded by a good dose

of salts. In ordinary cases these measures will

be sufficient. Persons of weak health must

have their strength maintained by nourishing

soups. Sometimes stimulants are necessary.

But cases of this kind ought to be in charge of

a qualified physician. In cases where suffoca-

tion is threatened, instant relief may be given

by the performance by a surgeon of trache-

otomy. This consists in opening the windpipe

from the outside and inserting a tube. The

patient breathes through this new opening till

the swelling has subsided, when the tube is

withdrawn and the wound closed.

In chronic cases blisters may be applied out-

side, but the most effectiv^e treatment consists

in the direct apjilication to the membrane of

astringent remedies in the form of sjiray,

powder, or paint ajiplied as mentioned in the

paragraphs on Affections of Voice (p. 280).

Dropsy of the Larynx {(TJdema) is a con-

dition in which great swelling—sometimes

threatening suffocation— is produced by the

pouring out of fluid from blood-vessels in the

loose tissue under the mucous membrane. It is

due sometimes to the swallowing of scalding

liquids, and sometimes comes on after erysipelas

and scarlet fever. It may be caused by inflam-

mation, or be ajiart from it. It can best be re-

lieved in dangerous cases by tracheotomy, as

above mentioned, or by a surgeon passing a

lancet down the throat and scraping the part

to permit the fluid to escape and the swelling

thereby to subside. If scalding has been the

cause, relief may be obtained by .ice applied to

the throat.

Inflammation of the Windpipe {Trache-

itis; Latin trachia, the windpipe) is veiy similar

to inflammation of the larynx. It also may be a

mere accompaniment of a common cold. Croup
is a special kind of inflammation of the wind-

pipe, and is considered in Section XIII. p. 417.

The ordinary form is accompanied by fever,

some pain in the windpipe, spasmodic coughing,

&c., as in the affection of the larynx. There is

not the same pain in swallowing, however, nor

need the voice be affected if the inflammation is

confined to the windpipe.

Treatment is the same as for laryngitis.

Bronchitis is a catarrhal inflammation of

the bronchial tubes. In it, as in the ordinary

catarrh, the lining membrane of the tubes is

congested, diy, and swollen. Thereaftei- fluid

is poured out from the gorged vessels, and the

secretion becomes, in the later stages, thick and

containing matter.

Its causes are chiefly exposure to cold, or

the inhalation of irritating substances, or it is

due to some fever, hooping-cough, &c.

Symptoms.—There is fever, jireceded jirob-

ably by chills. The pulse is quick, the breath-

ing hurried, and the tongue furred. Appetite

is lost
;
the bowels are confined

;
there are

thirst, headache, and weariness. The special

symptoms are due to the condition of the bron-

chial tubes. They are pain, a sense of tight-

ening in the chest, difficulty of breathing, and

a dry, irritable cough. These are due to the

congestion and swelling of the mucous mem-
brane of the tubes. The cough is occasioned

by the air paasing over an irritable .surface

;

and sometimes the patient has a feeling as if a

tract within the chest and down the line of the

breast-bone were raw. At this time, if one

listens with the ear to the chest, whistling, coo-

ing, or piping sounds are heard with the move-
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meiits of breathing, caused by the air rushing

along narrowed tubes. By and by the cough

is accompanied by a spit of clear mucus, the

secretion from the inllamed membrane. The sj)it

soon grows more abundant, and becomes yellow-

ish. The sounds heard in the chest are now

not so musical, but more of a bubbling character,

called crepitation, occasioned by the air pas.sing

through the fluid in the tubes. The bubbling

is coarse or fine as the inflammation is in

larger or smaller tubes. As the case progresses

the cough becomes less and the discharges

diminish in amount. The sounds in the chest

gradually become replaced by the fine rustle of

ordinary breathing. The attack may last only

a few days, or may go on for some weeks.

In what is called capillary bronchitis the dis-

ease attacks specially the finer tubes. The

very young or old are particulaidy liable to

it. Breathing is in this form very difficult and

laboured. The patient’s skin is livid, and the

blue veins are well marked over it, while tlie

distress may be excessive. The spit is not so

])rofuse as in the bz'onchitis of the larger tubes.

It more readily tends to death from suffocation

or exhaustion.

Treatment.—The person should be confined

to a moderately warm room, the air of which is

kept moist by a constant stream of steam from

a kettle. A particular kind of kettle-—the

Iironchitis kettle—may be used for this purpose.

(See Plate VIII. — Nursery Appliances.)

Large warm jioultices should be applied to the

chest. The bronchitis may be confined to one

side, or may affect both. This is determined

by listening to the breath sounds. If it is

limited to one side the hot ajiplications sliould

be placed on that side only. The poultices may
or may not contain mustard, according to the

severity of the attack. Let the bowels be
opened by a dose of medicine, castor-oil, senna,

or seidlitz-powders
;
and let the food consist of

milk, warm broth or soup, free of vegetables,

beef-tea, &c. This in an ordinary case is sufti-

cient. After mucus has begun to come away
it may be aided by a mixture of syrup of squills

and ipecacuanha (see Prescriptions—Cough
Mixtures). But let people beware of the
ordinary cough mixtures, chlorodyne cough
mixtures and the like. They are very valuable
in many cases, but they ought to be given with
great discrimination. In some cases of bron-
chitis, whei’e the tubes are loaded with mucus,
the constant coming up of which maintains a
harassing cough, cough mixtures containing

chlorodyne or laudanum will greatly relieve,

but at the expense of letting the discharge accu-

mulate in the tubes to block up the lungs. If any

preparation of opium is given at all, it is only

in the early stage, when the cough is violent

and excessive, and dry, that is, unaccomjianied

by spit. Then it may be given in 8 to 10 drop

doses, with 20 drops ipecacuanha wine, rejieated

every three or four hours. It shotdd never be

given when the breathing seems obstructed, and

the skin and lijis have the least suspicion of blue-

ness; indeed its administration should be left

entirely to a medical man. Ipecacuanha may,

however, be given in often-repeated doses, and

specially when the spit is thick and tough.

Stimulants are frequently necessary, but are to

be given only according to medical advice.

Chponic Bronchitis. ^—Bronchitis may exist

in a chronic form either as a result of an acute

attack, as a consequence of long-continued irri-

tation, or as a complication in other diseases.

Diseases of the heart or kidneys, for example,

or gout are frequently associated with it. It is

mostly in adults, those in middle and advanced

life, that it occurs, but it is found also among
the young, though it is probably continued in

them owing to some bad constitutional condi-

tion.

Its main symptoms are cough, shortness of

breath, and spit. It is particularly apt to

attack a person in winter, or during a season of

bad weather, continuing until the return of

warmer weather, a new attack coming on with

the succeeding winter, forming the condition

known as winter cough. Foggy weather is

particularly disagreeable to a subject of chronic

bronchitis, a short exposure to the fog usually

occasioning the cough and sliortness of breath

within a very short time. The intervals of

good health become shorter, and tlie duration

of each successive attack longer, till perhaps the

])erson is seldom free from some sign of the

disease, which is easily aggravated. In such
confirmed cases the ijerson becomes markedly
rounded in the shoulders, and the chest as-

sumes frequently more or less of a barrel

shape. This is partly due to a condition called

emphysema, in which parts of the lungs be-

come unduly expanded to compensate for other

parts rendered more or less unfit for their

duty. The discharge from the bronchial tubes

of chi'onic bronchitic patients varies, sometimes

being very abundant and watery, or thick and
yellowish, sometimes being very scanty. In
some cases it is very badly smelling. As a

result of the condition of the lungs, other organs
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frequently suffer

—

the heart, liver, and kid-

neys—and death in the end may be due, not only

to the lungs becoming more and more unfit for

work, but also to the complications, to exhaus-

tion, &c.

Treatment.—The patient should be exposed

as little as possible to any considerable change

of temperature, and should not go out into the

early morning air or night air. Wet and cold

feet should be specially guarded against. The

body should always be warmly clothed, flannel

being next the skin. The room in which the

person sleeps ought to be moderately warm.

Good, nourishing diet in moderate quantity is

necessary. Small doses of stimulants are often

valuable, but the need of them must be decided

on in each case on its merits, and by a com-

petent person, not according to the person’s

notions. Tonic medicines are required. The

ammonia and senega mixture mentioned under

Prescriptions

—

Cough Mixtures, will be

found valuable. Cod-liver oil, if it can be

taken, is very serviceable in chronic bronchitis

attended with much spit. The writer has found

of great use the wearing of a respirator, of a

form to permit of cotton wool or lint, soaked in

some weak carbolic acid or creosote solution,

being placed within it. Its use is described

under Medical and Surgical Appliances.

Inhalation of the vapour of drugs in this way,

and of thymol, subdues the smell in fetid bron-

chitis. During an aggravation of the attack

mustard poultices should be applied to the

chest, or cloths sprinkled with turpentine, on

the top of which hot flannel cloths are bound.

If the person can remove during winter to a

temperate climate he will be greatly benefited

and relieved.

It is probably advisable to add a word of

warning to sufferers from this common affec-O

tion. In their eagerness for relief they will

try any remedy that promises to do good.

Patent medicines are run after. Now relief to

the cough can easily be had. At least prepara-

tions of opium will greatly subdue it, but in

most cases it will be at the risk of adding to

the evil by permitting the bronchial tubes to

become charged with secretion that otherwise

would have been expelled.

Uleeration of the larynx, windpipe, or bron-

chial tubes is not a common result of ordinary

inflammation. It may, however, occur in any

of these situations during the progress of con-

sumption. The material brought up from the

diseased lungs being of a very irritating charac-

ter, may produce congestion at various parts of

the air-passages in its upward course, and lead

to a breach of surface and the formation of

shallow ulcers. Tubercles may be present in the

mucous lining of the bronchial tubes or other

parts of the air-passages, and ai’e also a com-

mon cause of ulceration, even as they tend to

the formation of ulcers in the mucous lining of

the bowels (p. 165). Another special cause of

ulceration of the air-passages is syphilis.

Bponchieetasis (Greek ektasis, widening) is

the term applied to a condition, in which the

bronchial tubes are widened in some part of

their course. It is a consequence most com-

monly of chronic bronchitis. One result likely

to occur is that the widened tubes retain a con-

siderable quantity of the matter, which is

usually copious, and that it decomposes, so that

the spit has an offensive smell.

Spasm of the Larynx and Bronchial

Tubes: Asthma.

Spasm of the Larynx. The opening in the

larynx, the glottis (p. 250), as it is called, that

affords a passage for air between the windpipe

and upper parts of the throat, is not a very wide

opening. It is also capable of being widened or

contracted by muscles that surround it. It is

when it is contracted to a narrow slit and air

forced rapidly through it that voice is jiroduced

(p. 263). Now the contraction of muscles that

produces the narrowing of the opening is effected

by nerves, laryngeal nerves; and if these nerves

be stimulated in any way the contraction of the

muscles, and the narrowing of the aperture of

the glottis, will result. In spasm of the larynx

the nerves are irritated in some way or other, the

muscles suddenly contract, and the opening is

greatly narrowed, so that the breath is drawn in

with great difficulty. The narrowing may be so

great that the opening is entirely closed, and

then no air can be drawn in at all. The spasm

may be due to inhaling very irritating vapour, or

to some irritating substance finding its way into

the larynx. We all know how, when something

we are eating or drinking “goes the wrong way,”

there is a sudden feeling of suffocation, great

difficulty of drawing breath, accompanied by

spasmodic attempts at coughing. The substance

has entered the larynx and so irritated it that

the glottis has spasmodically closed, while at

the same time involuntary efforts to expel the

offending substance are made. When the spasm

yields there is often a long-drawn shrill sound.
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to which the term “hoop” is given, accompany-

ing inspiration, due to the air rushing past the

still narrow opening. Such spasms of the larynx

are features in hooping-cough, so called because

the hoop is specially characteristic of the disease,

and in other disorders. Sometimes spasm of the

larynx is due to irritation of one of the laryn-

geal nerves, caused by the growth of a tumour

pressing on the nerve: it also occurs in hysteria.

Child-crowing (laryngismus stridulus) is aspasm

of the larynx. It is discussed under Diseases

OF Childrejt.

The treatment depends on the cause. If

irritating vapour has set up a spasmodic condi-

tion, breathing of steam is useful as well as hot

applications to the tlu'oat. In many cases in-

haling the vapour of ether or chloroform acts

like magic; but it must be superintended by
some competent person. In hystei’ical and ner-

vous cases dashing cold water over the chest

causes the spasm to relax.

Asthma (Greek asthma, panting) is an affec-

tion due to a spasm of the bronchial tubes, caus-

ing great difficulty of breathing. The bronchial

tubes have a middle coat of muscular fibres

(p. 251). If they contract they will diminish

the extent of passage in the tube. In the walls

of the smallest bronchial tubes there ai-e no
plates of gristle to keep the tubes open; thus
contraction of the muscular fibres will readily

nai’row them, and, if it be excessive, close them
altogether, so that air can no longer pass along
the affected tubes till the spasm is I’elaxed. The
amount of contraction is regulated by the ner-

vous system, so that some irritable condition of

the nerves supplying the bronchial tubes may
occasion tonic contraction of the bronchial tubes,
an attack of asthma.

Causes. True asthma is thus a nervous
disease

, but the nervous irritation giving rise

to an attack may be produced by many causes.
It is a disease not unfrefjuently handed down
from patent to child, showing itself perhaps in
infancy, and most commonly at least before the
tenth year. But it may begin at any period of
life. The immediate cause of an attack may be
the inhalation of irritating vapour or dust. It
is a peculiar disease in this respect that the cir-

cumstances exciting an attack vary with each
individual who is subject to it. Thus the smell
of new-mown hay brings on a spasm in one,
in others, the smell of some particular flower,
or some particular animal, cat, dog, hare, rabbit,
&c., or of some particular drug, for example,
ipecacuanha powder. Some asthmatics suffer in

one kind of atmosphere, others in an atmosphere

of a totally different kind. Each person has to

determine for himself what is not hurtful to

him. Some asthmatics can live in one place for

only one period of the year, and must remove
elsewhere for other periods. Again, indigestion,

a loaded condition of the bowels, states of the

heart, livei’, and kidneys, may all occasion asth-

matic attacks.

Symptoms.—An attack may come on sud-

denly, or may be preceded by drowsiness and a

sense of tightness and constriction in the chest.

A ])eculiar itching of the chin, not relieved by
scratching, is in some cases a forerunner of the

attack. It commonly comes on at a particular

hour, and generally in the middle of the night.

The chief symptom is intense difficulty of breath-

ing, which compels the patient to rise from his

bed and place himself in the position that will

enable him to expand his chest to the utmost

for the entrance of air. He throws off clothing,

and raises his shoulders; if there is anything

above him convenient for the purpose he grasps

it with his hands, thus fixing his shoulders in

an elevated position and enabling his mu.scles

to act from a fixed point in expanding the chest.

Every attitude indicates a struggle for breath.

His face exj)resses great anxiety; his ej^es are

prominent, his skin pale or bluish, and perspira-

tion breaks out over his body. The breathing

is attended with great wheezing.

The spasm may last for only a few minutes

or for several hours. It may be present in a
mild form for some time. When it passes

off cough comes on, and with the cough a small

amount of mucus is frequently discharged, but

not in sufficient quantity to account for the

ilifficulty of bi’eathing. It usually recurs at

moi’e or less regular intervals or seasons. An
asthmatic individual may live to a good age.

The disease sometimes disappears in adult life

when it has appeared in infancy, but it is usu-

ally lifelong. Repeated attacks are apt to occa-

sion changes in the lungs, and changes connected

with the heart.

Treatment.—In many cases a good dose of

opening medicine, or an injection to unload the

bowels, given at the very beginning, wonderfully

relieves. Many remedies are used during the

attack to relieve the spasm. Smoking ordinary

tobacco, or better, stramonium (thorn-apple)

sometimes does so. Tlie stramonium is put in

a pipe along with tobacco or alone, and a few
whiffs taken. Inhalation of chloroform is bene-

ficial, but its administration miist not be at-

tempted by the patient without some competent
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person at hand. Nitrate of amyl has recently

been largely used with some success. Five drops

are placed on a handkerchief, which is held

over nose and mouth, and inhaled till the person

feels giddiness in the head, and the face is flushed

and the eyes red. It ought not to he used by
full-blooded persons, and indeed by no one

without competent advice, for it may produce

unconsciousness from the rush of blood to the

head. A patent medicine—Himrod’s cure—has

proved very useful in many cases. It is a

powder, and is burnt, the person inhaling some

of the fumes. In the same way an asthmatic

person will often find relief from burning in his

room paper which has been dipped in a solution

of saltpetre and then dried. ^ Relief is some-

times also to be had by taking a mixture con-

taining 10 grains iodide of potassium dissolved

in a little water, with 10 drops sal volatile (aro-

matic spirits of ammonia), 10 drops spirits of

ether, and 10 drops tincture of belladonna. This

dose may be repeated every six hours. Further,

10 drops of tincture of belladonna, with water

only, taken every two or three hours, are of great

use in the attack. The dose should be reduced

if any bad effects'—excitement, &c.—ai’ise. The

asthmatic patient should do all he can to di-

minish his tendency to attacks by taking simple

nourishing diet, by keeping the bowels regular,

perhaps by an occasional dose of rhubarb to

relieve the liver. During the intervals also

5 grains of iodide of potassium may be taken

thrice daily in water, and may be persevered in

if, after some time, it is found to benefit the

patient. An asthmatic person should try to dis-

cover what sort of climate suits him.

Hay-Asthma {Hay-fever) is a kind of catarrh

to which some persons, not many, are liable

during the months of May, June, and July, and

which is supposed to be excited by particles

from new-mown hay and other flowering grasses

entering the air-tubes and setting up inflamma-

tion. Attacks have even been induced in per-

sons by dust from dried hay. Dust from

powdered ipecacuanha also produces the affec-

tion in some.

The symptoms are watering, rednes.s, and

itching of the eyes, irritation of the nostrils, ac-

companied by violent sneezing and much dis-

charge, and similar irritation of throat, with

1 To prepare the paper, dissolve 4 ounces of nitre in half

a pint of boiling water ;
soak thick red blotting-paper in it,

then drain the paper and dry it. Burn, at one time, two or

three pieces 4 inches square in the patient’s room.

cough, difficulty of breathing, tightness of the

chest, sometimes with copious spit, &c.

Treatment.—The best treatment is the avoid-

ance of the exciting cause by the person going to

the seaside or to a place barren of grass during

the months when the disease prevails. The

wearing of a respirator made of a double fold

of cambric to intercept the irritating particles is

suggested. Many persons have found relief by

taking 3-5 drops of the liquor arsenicalis of the

British Pharmacopoeia after each meal. Inhal-

ing steam, tobacco, or stramonium smoke has

also been useful.

Tumours, Foreign Bodies, &c.

Tumours occur in the larynx and other por-

tions of the air -passages. A not uncommon
form is that of warty growths in the neighbour-

hood of the vocal cords.

Tlie symptoms are hoarseness and loss of

voice, croupy cough, difficulty of breathing,

and sometimes spasmodic attacks of obstructed

breathing

The treatment is removal of the tumour by

a surgeon. In some cases where suflbcation is

threatened opening of the windpipe is necessary

to save life.

Foreign bodies of various kinds are common
in larynx, windpipe, and bronchial tubes. It

may be something one is eating passes suddenly

backwards into the air-passages while the per-

son is talking or laughing; or it may be a coin,

pebble, button, or some such thing, one has been

holding in the mouth, &c.

Tlie symptoms and appropriate treatment

are considered in the chapter on Accidents and

Emergencies under the heading Choking.

DISEASES OF THE LUNGS.

Inflammation, Congestion, &c.

Inflammation of the Lungs {Pneumonia).

This form of inflammation of the respiratory

organs attacks specially the air-cells of the

lungs, the lung substance itself. A description

of the regular form will enable one to under-

stand the nature of the disease.

The blood-vessels of the affected part of the

lung are engorged with blood, specially the

blood-vessels in the walls of the air-cells (p. 252),

and also the vessels in the walls of the passages

and fine bronchial tubes communicating with

them. The pressure of blood in the vessels

causes fluid (serum) to ooze from them and enter
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the cells and passages. As the iiitlannuation

coutinues, besides serum, other parts of the

blood escape, uamely, fibrin and also blood cor-

puscles (p. 214). This material completely expels

the air from the afi'ected jjortion of the lung,

which thus becomes heavy and solid, and, being

capable of clotting, the material forms a gela-

tinous mass in the air-cells. In the next stage of

the disease this inflammatory material breaks

down into matter, which is more liquid, and may
be expelled from the air cavities and cells. As it

is gi’adually expelled, coughed up, and sjmt out,

the air spaces become unloaded, and air begins

again to pass into them. If the case has pur-

sued an entirely favourable course, the inflamed

portion of lung will, after some time, be restored

to its former activity and usefulness, with little

trace of the serious changes it has passed through.

There are thus three stages in the progress of

the disease. The first stage is that of congestion

or engorgement, the second is called that of red

hepatisation, from Greek hepar, the liver, because

the solidified part of the lung looks like a piece

of liver, being red in colour owing to colouring

matter of the blood; the third stage is that of

grey hepatisation, the change in colour being

due to breaking down of the contents of the

air-cells.

Inflammation attacks the right lung twice as

often as the left; and generally it is the lower

parts of the lung that suffer, both lungs not

often being inflamed at the same time. In the

typical form a whole lobe is the seat of the

inflammation, the lower lobe usually, but the

upper lobes may also be affected. Hence the

term lobar pneumonia has been used to

distinguish from lobular pneumonia, which
attacks the lungs in patches, separated by
healthy lung tissue, and is more common among
young children than among adults. The latter

form is also called catarrhal pneumonia, since

it is frequently a termination of catarrh or cold

in the chest. It may also be stated that lobar

pneumonia is also called croupous, because of

the fibrinous material poured into the air-cells

that characterizes the typical case. In most
cases of pneumonia there is some amount of

bronchitis (p. 270), owing to the affection of the

smaller bronchial tubes. There may be also

pleurisy (p. 266), that part of the pleura which is

in contact with the inflamed portion of lung
suffering with it. When the pleurisy is marked
the doubled affection is called pleuro- pneu-
monia.

The pneumonia may not end, however, so

favourably as has been supposed. A fatal ter-

I

mination may be due to the extent and violence

of the attack, or to weakness, the heart being

specially liable to fail because of the extra work
thrown upon it in urging the blood through the

obstructed lung. A chronic condition may be
set up, which is considered later. In some cases,

comparatively few, and only in those of very

weakened constitutions, who suffer probably
from other disease, the pneumonia ends in a

part of the lung dying, and breaking down into

fetid matter. This constitutes gangrene of
the lung.

The chief cause of the disease is exposure to

cold, and specially to sudden considerable varia-

tions of temperature, so that it is common in

spring. It may, however, arise from extension of

inflammation from the pleux'ae or the bronchial

tubes. Thus a common cold, neglected, may end
in pneumonia. Other inflammations—those at-

tending hooping-cough, measles, diphtheria, &c.
—may occasion it, while it may arise in the course

of other diseases, such as those of the heart,

kidney, &c. Inhalation of irritating vapours or

particles is another cause. For example, the

solid particles inhaled by miners, knife-grinders,

&c., are capable of producing it. Drinking a

large quantity of cold water in an overheated

condition of the body, by driving the blood from
the organs of the belly to the lungs, may bring

on an attack.

Symptoms.—The attack usually commences
with fever, preceded in adults by severe shiver-

ings, and sometimes in children by an attack of

convulsions. The fever is sometimes very high,

running to 104° and 106°. Within a short time,

24 hours or so, the nature of the disease is in-

dicated by pain in the cliest, rapid, shallow

breathing, and cough, at first dry, but after-

wards attended by a characteristic spit. The
pulse is rapid, but not so much quickened as

the breathing. The face is flushed, pei'haps

livid; the skin is dry and hot; the tongue is

furred; appetite is lost; there is headache; and
the urine is scanty and highly coloured. The
patient should be made to spit into a dish. Wliat

is put up is at first rust-coloured, and so thick

and gelatinous that it sticks to the dish and

will not fall out though the vessel be turned

upside down. This indicates that the disease

is in what has been described as the second

stage. In a few days the spit becomes more
fluid and yellowish. Sometimes, however, there

is little spit. Delirium is an occasional symp-

tom, and is rather a serious one if mai’ked. A
common symptom is an eruption of watery blis-

ters on the lips. The condition of the lung
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can be readily ascertained by an examination

such as described on p. 266. At the onset of the

disease a fine crackling sound is heard, which
soon disappears, the usual sound of air entering

and leaving the air-cells being no longer heard,

and a dull sound being produced by tapping the

chest over the afi’ected part, because that part is

solid. When the matter begins to be expelled,

the return of air is signified by the return of the

crackling sound, and progress to recovery is in-

dicated by the gradual restoration of the healthy

sounds.

Recovery should begin about the fifth or

seventh day by a disappearance of the fever. In

about a fortnight the disease runs its course,

though it may last only a few days or may be

much pi’olonged.

Gangrene is indicated by the spit being fetid.

Treatment.—The person must be strictly

confined to bed in a room kept moderately

warm, but having a due supply of fresh air. A
dose of castor-oil or seidlitz-powder should be

given to open the bowels freely, and an ordinary

motion should be obtained daily. Light but

nourishing diet is to be administered, milk,

beef-tea, &c., and water to quench thirst should

not be denied. Occasional large poultices to the

affected side, or flannel cloths sprinkled with

turpentine, and covered with thick folds of warm
flannel, will help to relieve the pain and diffi-

culty of breathing. This is the kind of treat-

ment, and in ordinary cases is sufficient with

careful and attentive nursing. The acetate of

ammonia mixture may be given (Prescrip-

tions—Fever Mixtures). In cases of exhaus-

tion or weakening of the heart, stimulants are

required, the carbonate of ammonia and senega

mixture (Stimulant MixTUREs),or wine,brandy,

or whisky. These are not to be given without

occasion. The disease, however, is so serious a

one, and the details of treatment depend so

much upon the individual affected, that no delay

should be permitted in summoning a iihysician.

During recovery nourishing food, egg.s, ani-

mal food, &c., are required, and quinine and

iron tonic, cod-liver oil, &c., are advisable. For

some time after the attack the person ought to

exercise great care, since the lung cannot be

supposed to recover its ordinary condition for a

very considerable time after all signs of disease

have disappeared.

Chronic Pneumonia {Fibroid Phthisis {con-

sumption)—Gi>rAosw) consists in a growth of

fibrous tissue round the bronchial tubes and air-

cells, gradually encroaching on them till the

lung tissue is converted into dense, hard ma-

terial. This newly-formed material in time

shrinks, and in this way still further destroys

the lung substance. It may also in parts break

down, and cavities are thus formed.

Its causes are occasionally preceding acute

pneumonia, bronchitis, &c. Inhalation of solid

particles, such as minei's, mill-stone grinders,

colliers, flax-dressers, knife-grinders, stone-cut-

ters, are exposed to, may also produce it. It

is thus known as knife-grinder’s consumption,

stone-cutter’s consumption, &c.

The symptoms are chiefly gradually increas-

ing weakness, loss of flesh, more or less difficulty

of breathing, and cough, with or without sjjit,

which is often considerable, however. Some-

times spitting of blood occurs, and dropsy arises

from the weakened condition of the heart which

the disease ]>roduces.

The disease may be prolonged for many
years.

Treatment consists in good food, fresh air,

removal to a warm and equable climate, and

tonics, such as quinine and iron, cod-liver oil, &c.

Congestion of the Lungs is a term in very

common use, being often employed where in

reality inflammation of bronchial tubes or air-

cells is present. Of course congestion is always

present in inflammation, the vessels being en-

gorged or congested with blood before the

px’oper features of inflammation have developed.

Doubtless in some cases the state of congestion

passes off without actual inflammation being de-

veloped. But a state of congestion independent

of actual inflarnmatioii does occur, specially in

diseases of the h art and during the pi’ogress of

fevers. Tliuswh re there is valve disease (p. 239)

of the left side o the heart, in particular mitral

valve disease, the blood does not pass onwards

into the arteries with due rapidity, and becomes

blocked in the auricles. The overfull condition

passes backwards along the pulmonary veins

(p. 223) till the lungs are reached, and there the

vessels in turn become overfull, so that the

pulmonary blood-vessels are engorged. Fluid

escapes from them and pervades the lung tissue,

which becomes dark, empty of air, and di opsi-

cal. This is apt to lead to active inflammation

or to gangrene (death) of parts of the lung.

Blood-vessels may burst and bleeding occur, the

blood being partly expelled by the mouth, and

partly poured out among the lung tissue, form-

ing pulmonary apoplexy. Such congestion is

not active but passive, the blood simply collects

because it cannot pass onwards. In fevers, espe-
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cially exhaustiug fevers like typhoid, the heart

shares in tlie geueral weakness, and may become

unable to projjel the blood with sufficient vigour,

so that congestion arises through enfeebled cir-

culation. Old persons, or persons of weak con-

dition of body, if kept lying in betl on the back

for any length of time, as for example with a

broken leg, &c., are liable to congestion, simply

because the weight of the lung itself, with the

person in the recumbent position, ])revents due

circulation. Such pei’sons ought to be propped

up occasionally to avoid this.

The symptoms are difficulty of breathing,

perhaps bluish appearance of skin, and cough,

with blood-stained watery spit.

Treatment.—The condition is a serious one,

and calls for immediate attention and careful

treatment, for one cannot tell how extensive the

congestion may become in a short time. Treat-

ment may require to be directed to the heart to

strengthen it. Stimulants may be necessary.

There can be no harm in the use of warm appli-

cations to the chest, specially low down on the

back. But skill and knowledge are requisite

to determine in each case the cause of the con-

dition and its appropriate treatment.

Consumption and Spitting of Blood.

Consumption {Phthisis, from Greek

phthino, to waste away

—

Tubercle— Decline).

—

This is a disease for which the name consump-

tion, or a wasting away, is a very appropriate

term. It is characterized by a breaking down
of the lung substance into matter. Portions of

lung become thus converted into collections of

more or less liquid material
;
and if this matter

passes into the aii’-ti;bes and is expelled from

the lung in the form of spit, cavities remain.

There has been and is yet, however, great

difference of opinion as to the real nature and
cause of the disease. The general account given

here is in accordaiice with the views of very

eminent authorities, and explains what is con-

tinually being met with in experience.

Suppose a person is seized with inflammation

of the lung. The changes, described on p. 274,

go on in the affected lung, material is poured

out of the blood-vessels and fills up the air-

cells, so that the spongy character of the lung is

lost, and it becomes solid, more like a piece of

liver. If the case goes on well the deposited

material is gradually removed from the air-cells,

being partly picked up by lymphatic vessels

(p. 200) and partly being passed up the air-

passages and expelled in the spit. Air returns

gradually to the cells and the work of the lung

is resumed. Now it may be that for some rea-

son or other the foreign nuiterial poured into

the air-cells is not thus removed. Some circum-

stance, or circumstances, we need not now con-

sider of what sort, prevents this favourable

issue, and the matter is allowed to block up the

lung tissue. But it is of low vitality, and by

and by, after a longer or shorter interval, it

tends to be converted into a sort of curdy or

cheesy substance. Not only is it itself of low

vitality, but its mere presence in the air-cells

and the pressure it exerts upon their walls

seriously diminish the vitality of the lung tex-

tui’e, which tends to become involved in the

degenerative process. There may, therefore, be

a part of the lung in which not only the in-

flammatory contents of the air-cells have be-

come converted into cheesy substance but the

tissue of the aix’-cells itself, so that the affected,

part of the lung becomes for ever useless. In

course of time, moreover, the cheesy mass

may become liquid, pass in portions into the

bronchial tubes, and be sj^at up until the whole

of the broken - down piece of lung has been

expelled, a cavity being thus formed in the

substance of the lung. This may occur in dif-

ferent parts of the lung, so that cavities are

scattered through it here and there. Sometimes

two cavities may exist near one another and

finally open into one another, so that they form

one irregularly shaped cavity. Sometimes, with

the expulsion of the dead matters and the for-

mation of the cavity, further breaking down
may cease, the process not extending. In such

a case the lung substance round the cavity

gradually contracts upon it, diminishing its

extent till it has been obliterated and only a

scar is left in the lung to mark where it had

been. This would be a case of natural recovery.

It is, however, common for the wasting process

to go on in the walls of the cavity, which
gradually break down, so that the space be-

comes more and more extended, until even

almost the whole of one lung may be converted

into a single large sac. Into the cavities bron-

chial tubes open.

In a similar way to that just described may
catarrh, such as that beginning in a common
cold or in an attack of bronchitis, lead up to the

development of consumption. Very specially to

that form of inflammation of the lungs called

catai’rhal pneumonia (p. 275) are numerous cases

of decline attributed. The air-cells become in-

flamed and filled with the products of the ca-

tarrhal condition, which undergo degeneration
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and carry the texture of the lung with them in

their decay.

Cases of consumption are very frequently met
with in which the earliest occurrence seems to

be bleeding from the lungs. Consumption ju-o-

duced by such an accident has been exjtlained by
supposing that the blood from the ruptured ves-

sel hcis poured down bronchial tubes and filled

up the air-cells in which they ended. In time

the clotted blood has undergone the process

of becoming liquefied, in which tlie air-cells

have partaken, being unable to resist the evil

effects of the continued presence aud pressure

of the blood.

Thus, put briefly and generally, the changes

occurring in the lung in consumption are—the
lung or part of it aftected becomes solid by its

air-cells, and bronchial tubes also, to some extent,

becoming occupied by products of inflamma-

tion or foreign material of one kind or another.

These become transformed into dead cheesy sub-

stances, and finally break down into liquid mat-

tei's, the lung tissue being involved in the decay-

ing process.

It is important to notice also that the cause of

the irritation which starts the diseased process

in the lungs may be fine solid particles drawn in

with the breath, such as knife-grinders, miners,

millstone-grinders, &c., are exposed to.

Another cause of consumption remains to be

considered, which, according to some, is the only

real cause of all cases, and that is tubercle.

The relation of tubercle to consumption of the

bowels is briefly noticed on pages 1C.5 and

166, and there also the nature of tubercle has

been described. Tubercles consist of small

greyish nodules about the size of a mustard or

millet seed. They are formed of cells, are of

low vitality, and tend to break down. Soften-

ing begins in the centre of the nodule, and

spreads till the nodule is converted into a yel-

lowish mass of a cheesy character. The ju-ocess

spreads, and so the broken-down mass becomes

gradually larger; the tissue, in which the nod-

ules are situated, being involved, is destroyed

ill the course of the disease
;
neighbouring tu-

bercles by their spreading meet, and so a large

mass of the tissue may be hopelessly liroken

down. But the process may be arrested by the

cheesy mass undergoing a chalky change and a

sort of wall being formed which bars its ad-

vance. Now the lungs are a favourite seat of

tubercle and specially liable to att.ack if the

disease is present in any other part of the

body. As a result of the deposit of tubercle in

the lungs, as well as on account of the inflam-

matory changes that accompany it, the spongy

character of the portion of lung attacked is lost

and it becomes more or less solid or consoli-

dated. The air-cells are filled and the tissue

surrounding them invaded by a grey smooth

gelatinous- looking material— the tuberculous

matter. As this begins to soften it becomes

yellow and opaque. Usually it becomes liquid,

the substance of the lung involved with it

sharing its fate, so that an abscess is formed in

the lung. If this finds its way to a bronchial

tube it is spat up and a cavity will mark the

])lace Avhicli it previously occupied. If the pro-

cess continue the cavity enlarges, as already de-

scribed, or the cavity may be surrounded by a

sort of capsule formed of condensed lung tissue,

wliich shrinks, causing the cavity to contract.

In shoi’t, the progress of tubercular consunqj-

tion is the same as that described as due to

inflammation of the lung, the only diflerence

being in the alleged cause.

Of recent years Ur. Koch of Bei lin has declared

the cause of tubercle to be a minute rod-like

organism, called the tubercle bacillus, which

he has succeeded in growing in nourishing solu-

tions in flasks, and which, injected into animals,

produced an attack of tubercle. He has de-

tected the bacillus in the spit of consumptive

patients. It is not destro^’ed by drying, so that

the spit of a patient suffering fi’om tubercle

may by drying be scattered as dust through the

air, may be inhaled by a person whose habit of

body makes him an easy j)rey to the disease,

may take root in his lungs or air-passages, pro-

ceed to gi’ow there, and develop the full-blown

disease. If, then, these views are correct, the

popular notion that a consumptive person may
infect a healthy person with whom he resides,

or with whom he sleejis, ajipears to be sup-

ported by facts. It may, thus, be that all cases

of tubercular consumption—and according to

some all cases of consumption are tubercular—
are due to the action of an organism, the bacil-

lus, which has gained entrance to the body. It

should be stated, however, that various ex])eri-

menters liave ajiparently succeeded in produc-

ing tubercle in animals by injecting into their

bodies matter and putrid material of various

kinds, and by other means. That tubercle is one

cause of consumption is certain, that tubercle

can be produced by a special organism Koch

seems to have proved, but whether it may be

produced by other cai;ses is not yet certain.

Particular parts of the lung are more a})t to

be attacked by tubercle than others. The up]>er

parts of the lung, the apices, and specially th«i
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apex of the left lung, are the favourite places

where the destructive process begins, from

which it tends to travel downwards.

Predisposing Causes of Consumption.

A seed may be sowxt in the ground, but it does

not necessarily take root, grow, and tlourish.

Supposing a special germ to be the cause of

consumption, a person may be exposed to it,

but his body may not be a fit place for its

growth. He may resist it successfully, in short.

Just as two men may walk together into a

fever patient’s room, may be exposed to the

same degree, and leave together, and while one

“catches” the fever the other escapes. Still

more, if consumption be not always caused by

a germ, but is often the result of various un-

healthy conditions operating on a particular

constitution, still more will one man escape

while another falls a victim. The various con-

ditions, or predisposing causes, which favour the

occurrence of consumption, will now be noted.

Age.—While the disease may occur at any

age, fully one half of the fatal cases are between

the ages of 20 and 40. It is less frequent in

childhood and in old age.

Occupation.^— Persons like knife -gi'inders,

miners, stone-masons, &c., exposed to irritating

dust-particles, are frequent victims. The occu-

pation may lead to exposure, to confined habits

of living, to loss of exercise, &c., and so favour

the occun-ence of the disease. Occupations that

compel the body to be kept in constrained posi-

tions, especially such as hamper the breathing,

stooping constantly over a desk, for example,

are injurious.

Habits and Mode of Living.— Intemper-

ance and other irregularities of life, and excess

of vax’ious kinds, by their general ettect on the

body, are predisposing causes. In a similar

way defective nourishment arising from bad or

insufficient feeding, or from faulty digestion of

one kind or another, has a very powei'ful in-

fluence.

Surroundings.—Breathing an impure atmo-

sphere, such as is common in the small and ill-

ventilated homes of the poor, too common also

in workrooms of tailors and seamstresses, is a

very favourable condition for the development

of consumption. A damp soil and a moist atmo-

sphere are also favouring conditions. A vari-

able climate and a cold locality are bad.

Hereditary Influence.—Above and beyond
all other predisposing causes is an inherited

tendency to the disease. A person may inherit

from his parents a weak condition of body
which will make him an easy prey to consump-

tion and many other diseases, but he may also

inherit a special tendency to consumption in

particular. Thus one observer found 75 per

cent of consumptive ])atients belonged to fami-

lies who had jireviously been afflicted with the

disease. The disease is transmitted more com-

monly through the mother than through the

father, but where one parent only is affected

the father transmits it more readily to the sons

and the mother to the daughters. Nevertheless

it must not be forgotten that an inherited ten-

dency to consumption may disappear under

favoxxrable circumstances, and may be greatly

aided in disappearing by appropriate means.

In short, a person may he born with a delicate

constitution and with a strong tendency to the

disease; an ordinarily healthy individual may

acquire a weakened constitution owing to his

occupation, surroundings, as a result of various

diseases, or owing to the pre.ssure of povex'ty,

anxiety, overwork, &c.; and a person may ac-

quire a weakened constitution by his habits, by

excesses, undue and prolonged excitements, &c.

Forms of Consumption. — Consumption

manifests itself in two forms, the acMte form,

that of Galloping Consumption, as it is called,

and the chronic form. In the former the disease

is rapid in its coui’se, ending fatally usually

within three months, and sometimes within a few

weeks. Sometimes it passes into the chronic

form. There have been cases, believed to be

galloping consumption, in which a cure was

effected. In the chronic cases a common course

is for the disease to progress from bad to worse

till the patients die of exhaustion in from six to

twelve months. But often there are successive

attacks followed by apparent recoveries during

several years, the disease finally gaining the

masteiy. Other cases, again, last for years; some

ultimately become practically cured. The veiy

varying duration of the disease is shown by the

following table, which gives the results of 314

cases :

—

24 died within 3 months.

69 between 3 and 6 months.

69 5) 5 » 6 ,, 9 „
32 59 9 „ 12 „
43

5 » )) 1 year and 18 months.

30 M 18 months and 2 years.

12 2 and 3 years.

11 )) 3 ,, 4 ,,

5
5 > 4 „ 5 „

1 5? >5 5 „ 6 „

3
5

6 7 „
1 5) ) > 7 ,, 8 ,,

3 )) 8 „10 „
11

5
Oo
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Symptoms of Galloping Consumption.—
It occui’s usually in a young person who is sud-

denly seized with high fever. The pulse is

rapid. There is great weakness. The tongue

is coated and soon becomes dry, brown in the

centre and red at the edges. The lips also be-

come parched and brown, and crusts (called

sordes) form on them and on the teeth. Loose-

ness of bowels occurs, and often delirium. In

many cases it is difficult at first to distinguish

between such cases and typhoid fever. Later,

cough comes on, and some spit, wdiich may be

rusty. The nature of such a case is only re-

vealed by careful and systematic examination

of the chest by auscultation and percussion

(see p. 266). By this means a skilful physician

detects signs of a portion of the lungs becom-

ing solid and then breaking down. The breath-

ing becomes embarrassed more and more, till it

is evidenced in the livid hue. The case runs

a rapid coui’se, ending in death often in a few

weeks by the exhaustion of the patient. Such

cases ai’e recognized as due to tubercle. In

other forms of the acute variety pain in the

chest may be among the first signs, with cough,

yellow spit, quick pulse, and fever, which varies

in amount, and is accompanied by chills and

night-sweats. The signs of destruction of lung-

tissue are obtained on examination. Blood-

spitting may be the first sign in an attack of

acute consumption.

Symptoms of the Chronic forms of Con-

sumption. — The symptoms of the chronic

variety are very variable, especially in the

early stage, and may develop slowly so as to

attract little attention. Cough is usually among

the first of them—cough which is at first dry

and hacking, apt to be specially troublesome

on lying down at night and rising in the morn-

ing, and later accompanied by spitting up of

clear material—mucus. It is accompanied by

weakness which gradually increases, and is

attended with loss of flesh. For some time

these may be the only symptoms. Gradually

the spit becomes more or less yellowish, being

mixed with matter (pus). The digestive organs

are frequently disturbed. Careful examination

in the early stage will often show that the

temperature rises above the usual in the after-

noon and is below it in the morning, and that

the breathing is faster than usual and the pulse

quickened. Examination of the lung may de-

tect alterations in the breath sounds (p. 266),

but these it is useless to specify here. Very

commonly the patient does not complain of

shortness of breath till great alterations have

taken place in the lungs, so stealthily do they

develop. In the later stages there are increase

of cough and yellowish spit, and, as the disease

becomes confirmed, feverish attacks are marked,

becoming of the hectic character—that is, the

fever is preceded by a chilly sensation and fol-

lowed by copious sweats. The fever causes a

brilliant spot on the cheeks—the hectic flush.

A tendency to night sweats is not infrequent

in the early stage, but in the later stages they

form a very prominent and exhausting feature

of the disease. Examination of the lungs in

the later stages gives evidence of advanced

breaking down of the lung-tissue and probably

of the formation of cavities. The chief symp-

toms then are cough, spit, increasing exhaustion

and loss of flesh, feverish attacks and night-

sweats. The disease may begin by blood-spit-

ting, which may come up with the spit, streak-

ing it, or in quantities at a time; and loss of

blood in this way frequently occurs during the

progress of the disease, aggravating the con-

dition by the weakness it induces. Moreover,

consumption may slowly and insensibly arise

from chronic bronchitis and other lung affec-

tions.

In the progress of the disease other symptoms

indicate that various other organs are aftected.

Notably in advanced phthisis is looseness of the

bowels common. In some cases it is most in-

tractable, increasing the exhaustion of the pa-

tient with great rapidity, being due to deposit

of tuberculous matter in the bowels; and it may
be accompanied by pain in the belly.

Fistula in the anus (p. 194) is frequent in

consumptive ]iatients, and the healing of the

fistula has, in many cases, been followed by

rapid progress of the disease. On this account,

though it is curable by a surgical operation,

many, who fear consumption, prefer to leave it

alone.

In some instances alterations of voice, hoarse-

ness or loss of voice, are the first signs of the

growing disease. Sometimes they are due to

tubercular ulceration in the larynx. Whether

this is the cause can be determined by an ex-

amination with the laryngoscope (p. 263).

Confirmed consumptive patients may be known

by certain curious physical characters : clubbed

form of the ends of the fingers and the nails,

pearly-white colour of the white of the eye,

wide condition of the pupil (the black of the

eye), and the presence of a reddish or purplish

line along the junction of the gums and teeth.

Death is due commonly to exhaustion, but

may occur suddenly owing to great loss of blood
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by the lungs, or may be caused by some com-

plication. Dropsy, occurring usually in the feet

and legs, and the presence of thrush in the

mouth are signs of the approach of the end.

Treatment.—The general treatment of con-

sumption is plainly indicated. Everything that

can aid in maintaining and increasing the per-

son's health must be rendered available. The

meals should consist of a nourishing diet, of an

easily digested kind, and should be at regular

and stated intervals. The diet should be gen-

erous rather than restricted. The digestive

powers are often weak, and the stomach and

bowels disordered. They may be aided by the

use of tonics, the iron, quinine, and strychnine

tonic, or the acid tonic (see Prescriptions), and

the movement of the bowels should be as regular

as possible. The functions of the skin ought to

be attended to. For this pux’pose daily spong-

ing with tepid water of the surface of the body,

and especially of the chest and back, followed

by brisk rubbing, is very valuable. Woollen

underclothing should always be worn.

Regular gentle exercise should be engaged in,

as much time being spent in the open air as the

person’s health will permit. Gentle gymnastic

exercise of the sort to expand the chest is useful

if carefully employed. The consumptive must
be surrounded by healthy conditions, pure air

being essential, as large, airy, and well-venti-

lated a house, as circumstances will permit,

being selected for residence, kept at a regular

temperature, and free from draughts. Special

attention should be given that the sleeping

apartment has a free circulation of pure air,

but is also free from draughts. The house should

be in a dry and sheltered situation, built on
sand or gravel, and well drained. The person’s

own habits should be well regulated. Early
hours should be indulged in, though a due
amount of sleep ought always to be obtained;
fatigue is to be avoided and excitement; exces-

sive work, physical or mental, and worry, being
very depressing, are very injurious. The sort of

climate that suits the consumptive is that which
is dry, mild, and not liable to sudden variations.

In England Hastings, Ventnor in the Isle of

Wight, and Torquay, are favourite places, the
south of Spain, Madeira, and the Riviera, on
the continent of Europe, and Egypt and South
Africa. Sea voyages to Australia or New
Zealand are of great value, and the Andes,
Rocky Mountains, and Alps are much fre-

quented by consumptives. Of course on a pa-
tient’s health and ability to travel depends
largely the choice of a climate. High altitudes

are now much sought after, Davos among the

Alps being a favourite place for English pa-

tients.

The main medicinal treatment of consumption

consists in the administration of cod-liver oil.

It is of course in the early stage that it is most

useful, and then when given regularly for along

time its effects are often marvellously beneficial.

Under its use the patient frequently gains flesh

and strength, and cough and spit are diminished.

It should be given in small doses at first, of one

tea-spoonful or so, twice daily, till the person

gets used to it, when it is gradually increased till

three table-sjioonfuls are taken daily. It seems

to agree best when taken shortly after meals

and before going to bed. To disguise its taste

it may be given in milk, butter-milk, claret, or

in any other way the patient likes. Exercise in

the open air greatly aids its digestion. There

are not very many peojile who, by various de-

vices, cannot be gradually accustomed to its use.

vVith a few, however, nothing can make it

agree. For them cream, glycerine, or fat of

meat—such as fat bacon^—may be tried instead,

or some of the various preparations of malt ex-

tract. Iron tonics and quinine are also admin-

istered with benefit in consumption.

As to special treatment for various circum-

stances it is doubtful whether it would be of

much service to note it in a work like this. To
direct treatment beyond what has been de-

scribed would be too much responsibility for

any but a medical attendant. For example,

blisters are often valuable for relieving pain

and for checking inflammation going on in the

lungs. For the relief of constant and harassing

cough the administration of opium in some form
or another is always a necessity, and for the

checking of exhausting night sweats belladonna

is one of the most useful of drugs. But whether
or not a blister should be applied, and whei’e it

should be applied, what form of opium should

be given, and how much, what dose of bella-

donna and so forth, are questions to be answered
in each case according to the circumstances. In

the unavoidable absence of a medical attendant

5 to 15 drops of laudanum may be cautiously

ventured on twice or thrice dailj' if really neces-

sary. If the cough seems to be due to difficulty

of getting up the spit, 20 to 30 drops of ipecac-

uanha wine with syrup of squills will help in its

removal. To check sweating a pill of | to I

grain of belladonna is given at bed-time, and
the patient’s body should be sponged once or

twice daily with vinegar and tepid water (twice

as much water being used as of vinegar). The
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checking of looseness of the bowels is often a most
difficnlt thing to etiect. One of the best prepara-

tions consists of from 5 to 10 grains of Dover’s

powder with 10 grains of bismuth added. Dilute

sulphuric acid (10 to 15 di’ops in water) some-
times relieves. To control bleeding from the

lungs 10-grain doses of gallic acid at intervals

of three hours are useful. Liquid extract of

spurred rye {iSecalis cornutum) is most efficient

for this purpose, of which from i to 1 teaspoon-

ful in water is given at a time, and lepeated

every two or three hours as long as necessary.

The active principle of the drug, eigotine, may
now be had in pill. Its dose is 3 to 5 grains,

and it may be used instead of the liquid extract.

A patient who has had copious bleeding from

the lung should be ke])t quiet, lying in bed

with head high in a cool room, and small jjieces

of ice may be given to suck.

The Prevention ofConsumption.—It should

not be foi’gotten that for those who are delicate

and suspected of a consumptive tendency much
may be done to ward off the disease. It ought

never to be taken for granted that a ])erson is

bound to be a victim of consumption either be-

cause of the state of health of the individual or

because of tlie family tendency. On the con-

trary many persons have been saved from such

a fate by such attention and care as have been

recommended in the early paragraphs on treat-

ment, who otherwise would have had little chance

of escaj:>e. Such measures as have been urged

ought to be rigidly carried out. Ordinary colds

ought never to be neglected, and if cough, &c.,

threaten to remain change of air should be tried

without delay. Mothers who, because of family

tendencies, fear for their children are apt, in

their anxiety, to do the very things that are

most hurtful. Tl)ey smother them up with

clothes, and so hamper them in this way that

all their healthy movements ai’e restricted, those

of the respiratory organs among the number.

They keep them confined to hot rooms, and re-

strict their out-of-door exercise, and when tlie

children are allowed out tliey are cumbered

with so many wraps that walking is a labour;

the children become liot and covered witli j»ei'-

spiration, and wish to sit down on every odd

door-step or other equally cold resting- ])lace.

Such measures as these are the grossest po.ssible

mistake, for, instead of warding off the threat-

ened danger, they directly invite it. Abundance

of fresh air is an essential in the prevention of

consumption, and regular systematic exercise

of the body, particularly of the chest muscles,

is another. The child who is confined to warm

rooms or kitchen, and whose bodily tempera-

ture is artificially maintained instead of by its

own activity, is unable to resist the influence of

the slightest breeze. It is a hot-house plant

that will be speedily blighted when brought

[

into the open air. But it was made for the

open air and not for the hot-house, and it is the

ignorance or stupidity (let the proper terms be

applied, though they are strong) of mother,

nurse, or guardian, that has overturned the de-

sign of nature, and substituted sickliness and

weakness for health and vigour. There is, how-

ever, the other extreme, equally at variance

with sense and fact as the former, the extreme

of which parents and guardians are guilty who
adopt what is called “the hardening process.”

They expose their children to all sorts of weather

imj^roperly protected; they treat them to daily

cold shower-baths as a matter of routine, and

so on, in the expectation that they will become

used to and unaffected by exposure. The only

2:»roi)er coui’se is for children to be clothed so

that no healthy movement is restricted, and so

that a regular and moderate degree of warmth

is maintained. Plenty of exercise in the ojien

air should be allowed
;
but excessive exercise,

that throws the child into j^erspiration and leads

it to sit down to cool, is to be cautioned against.

In warm weather the clothing should be lighter

to counterbalance it, and in colder weather

heavier, both extremes being avoided in which

the child is either never warm unless romi^ing

or always so warm as never to be able to romp.

The j^reventive treatment for adults is such

as lias already been described under general

treatment.

Spitting of Blood. {Jlcemoptysis, Bleeding

from the Lungs) is to be carefully distinguished

from vomiting of blood, in which case the blood

comes from the stomach, is commonly dark from

contact with the acid juice of the stomach, and

is mixed with the contents of the stomach. In

hsemojffysis the blood comes from the lungs or

air-passages in them, and is expelled by cough-

ing. It may be jn'esent in the spit mei'ely as

spots or streaks, or uniformly colour the sj^it, oi

it may come in clots, or in gushes of bright blood,

frothy because mixed with air. Where it rushes

out in quantity no effort at coughing may exist,

or there may be but a slight cough. It must be

observed that streaks of blood may be present

in tlie sjiit and not come from the lungs at all,

but from the back part of the nostrils or the

pharynx, and may, consequently, mean little or

nothing. Further, bleeding may take place



Respiratory System.] COLLAPSE OF THE LUNGS. 283

from the nostrils so far back that the blood finds

its way into the back of the throat, and is ex-

pelled by a very slight effort. The true nature

of such cases will be revealed by an examination

of the back of the throat with a strong light,

when a fine line of blood is likely to be observed

down the back wall of the jjharynx from above.

Bleeding Bom the lungs may be the result of

many varied diseases, such as congestion, in-

flammation, or ulceration. It may be appa-

rently the first occurrence in an attack of con-

sumption. Persons may be repeatedly attacked

with haemorrhage from the lung and no special

siffii of lung disease be discovered. The bleed-

ing may return at intervals, and consumptive

disease not show itself for years. At the same

time consumption may speedily follow the first

attack. Bleeding is also a frequent occurrence

in the progress of consumption, vessels being

opened into by the destructive process. In

pneumonia (p. 274) loss of blood from the con-

gested vessels gives the rusty appearance to the

spit, and in bronchitis streaks of blood in the

spit ai’e not uncommon. The bursting of an

aneurism (p. 244) into the lungs, or one of the

bronchial tubes, will occasion ]>rofuse bleeding,

the patient dying speedily. Cancer also causes

bleeding.

Where the loss of blood is considerable the

nervous shock to the patient is usually great.

Treatment.— A person who has suddenly

coughed up a considerable quantity of blood

should be jjut to bed, the shoulders being raised.

The room should be cool and perfectly quiet. Ice

in small pieces given for sucking aids in check-

ing the bleeding. The best medicines are dilute

sulphuric acid (30 drops every three hours) in

water, gallic acid 10 grains, every two or thi’ee

hours as long as necessary, or ergotine 3 to 5

grains repeated as required, or i to 1 tea-spooii-

ful of liquid extract of ergot instead.

Stimulants are not, as a rule, advisable, tend-

ing, as they do, to excite the heart, and so in-

crease the bleeding. Food should be given cold

for some time after tlie bleeding has ceased.

If the attack comes as a surprise to the pa-

tient, who has seemed a moderately healthy

person, it should induce him or her to have a

careful examination made of the lumrs and
heart specially, and its warning should not be
disregarded.

Dilatation and Collapse of the Lungs.

Dilatation or Emphysema (from Greek
emphusao, to dilate) is a condition of all or parts

of the lungs in which the air-cells are larger

than usual, being greatly distended. The walls

of the air-cells have lost their elasticity, so that

they cannot recover from undue stretching. The

condition is the result of some excessive pres-

sure exerted on the walls of the cells by the air

within them. It is a common consequence of

blocking up of parts of the lung. If the chest

enlarges as usual the parts of the lungs that

have become blocked up cannot receive any of

the entering air, and the healthy parts must

consequently stretch to make room for it. If

the unusual state continues for any time, the

jiermanent overstretching of the walls of the

air-cells destroys their elasticity, so that, if they

had the opportunity, they could not recover

themselves. It is a consequence of bronchitis,

of blocking up or destruction of parts of the

lungs, and of other diseases. It may be origi-

nated by constant playing of wind-instruments,

and by the efforts to raise heavy weights.

Though a disease of adults, children affected

with croup, hooping-cough, &c., are liable to it.

Its symptoms it is needless to discuss, the

chief being shortness of breath. It develops a

barrel-shaped chest.

Its treatment is mainly such as will tend to

support and nourish the body, improve the

general health and condition of the blood. Nour-

ishing food, and attention to the bowels are thus

of the utmost importance, and to these is added

the administration of ii’on tonics and cod-liver

oil.

Collapse of the Lungs {Atelectasis, Greek

ateles, imperfect, and ektasis, widening).—The

air-cells are empty of air and their walls col-

lapsed, so that the part of the lung affected is

more or less shrunk and solid. This may be

effected by pressure, for instance by the ju’essui’e

of a great quantity of fluid in the i)leura as in

pleurisy (p. 26G). It may be present in bronchitis

and other diseases of the lungs owing to plugs

of matter occupying bronchial tubes and acting

like ball-valves, permitting air to leave the ]>art

of the lung which the tubes supply, but none to

enter. Children during the first year of life,

esj>ecially the weakly and ill nourished, are spe-

cially apt to suffer from this affection in the

progress of measles, hooping-cough, or croup.

Atelectasis is the term a]')plied to the condition

of the lungs of children who have not breathed

after birth—the air has not entered to expand

the air-cells.

j

The detection and treatment of the condition

are the work of a physician.
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Tumours.

Tumours of various kinds have been found

in the lungs. Cancers and other malignant

growths are not uncommon, leading to destruc-

tion of lung tissue, and sometimes eating into

blood-vessels, causing death by bleeding.

Injury of the Lungs.

The lungs are sometimes implicated in wounds
of the chest. A fractured rib, for example,

may wound the lung and cause spitting of blood.

In such cases bandaging the chest to prevent

movement of the injured part, or the treatment

by strips of plaster as recommended for broken

ribs (p. 48) is desirable. Difficulty of breathing,

spitting of florid and frothy blood, are among
the symptoms that indicate the affection of the

lungs. The patient should be kept quiet, propped

up in a half-sitting position, and remedies noted

under Haemoptysis (p. 282) should be used.

SPECIAL SYMPTOMS CONNECTED WITH
AFFECTIONS OF THE LUNGS AND
AIR-TUBES.

Cough is a symptom of many different affec-

tions, and its treatment depends on its cause.

It consists of a deep breath followed by closure

of the glottis, and a series of rapid expiratory

efforts. It is the result of a nervous action

originating in an irritation of the ends of sen-

sory nerves distributed to the inner surface of

the larynx. The impression is conveyed to the

centre for breathing in the medulla (p. 93), and

from thence messages pass to the muscles of

respiration and to those of the glottis, by which

the cough is produced. The irritation which

begins the process may be owing merely to cold

air entering the larynx and passing over an in-

flamed surface. It may be that the surface is

not inflamed, but that the indrawn air contains

irritating particles. Again it may be caused by

the tickling of some phlegm poured out by an

inflamed membrane, or of some matter swept

up from the lungs. It may also be a mere ner-

vous affection, or due to some condition of the

blood, as in gout and rheumatism, or the nervous

irritation may arise from disordered stomach or

liver. The cough is thus either dry, that is,

unaccompanied by spit, or moist when it is so

accompanied. It varies in character. It is

spasmodic in hooping-cough and croup. The

“hoop” which attends the former readily dis-

tinguishes it, and the loud brassy sound of the

latter is characteristic. In cough from obstruc-

tion of the air-passages arising, for example,

from an inflamed and swollen lining membrane,

such as common cold iM’oduces, it is also spas-

modic and wheezy. Where the vocal cords are

rough by the swelling it is harsh, barking, and

hoarse, and when the cords are covered with

membrane, as in diphtheria, it is wheezy and

voiceless.

The treatment depends so entirelyon the cause

that it is imjDOSsible to give any special treat-

ment for the mere symptom. It may be noted,

however, that one of the commonest and most

troublesome coughs attends slight cold from

swelling and irritability about the larynx. Warm
poultices over the front of the neck greatly

soothe and relieve it. If that fail, a piece of

flannel spx'inkled with turpentine, or with soap

and opium liniment, should be placed directly

over the larynx on the neck. If a mustard

poultice be used, and it is often vei'y efficient, it

should be placed lower down at the top of the

breast-bone. A cough, due to this aftection, is

usually dry, and if obstinate, great pain is ex-

perienced in a line across the front of the chest,

the line of the diaphragm (p. 253), occasioned by

the severe and constant spasmodic movement of

the chief muscle of breathing. Other drugs fail-

ing, a dose of 15 to 20 drops of laudanum {only to

adults) will stop it more or less for a time. This,

however, would be the woret possible thing to

give, were the cough attended with much spit,

as in bronchitis, inflammation of the lung, &c.

It is the matter coming up from the lung that

is the irritating agent in such cases. Laudanum
and other similar soothing drugs would simply

blunt the nerves to the presence of the matter,

which would not be expelled, but be allowed to

remain in the tubes, and might by blocking

them seriously aggravate the state of the patient.

In such cases what is desired is to aid in the

expulsion of the matter without serious efforts of

coughing. For this purpose warm applications

to chest and throat are valuable, and drugs like

ipecacuanha wine (10 to 30 drops) and syrup of

squills.

A very intractable form of cough is produced

by relaxed throat and elongated uvula. The long

uvula touches the tongue and maintains a con-

stant tickling. The sprays recommended for

clergyman’s sore throat (p. 287) are useful here,

ddie best treatment, however, is to snip off a piece

of the too long uvula with scissors, which occa-

sionally causes the cough to stop as if by magic.

Difficulty of Breathing {Dyspnoea, Greek

dus, difficulty, and pneo, to breathe).—Difficulty
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of breathing attends many affections of respira-

tory organs, and occurs in veiy varied degree.

It may amount to rrrere increased rapidity of

breathing and shortness of breath on the slightest

exertion, owing to gerreral feebleiress, as in

aiicemia, or to disease of the heart, or chronic

disease of the lung, and may produce little dis-

comfort. jNIore than this it may be, up to that

degree irr which breathing is acorrstarrt struggle,

agonizing almost irr its character, wherr every

muscle that can possibly aid irr drawing air irrto

the lirrrgs is called into play, nostrils working,

muscles of neck strainiirg, and chest heaving,

the lower part being frequently sucked in. In

children the movement of the nostrils is often

the first indication of some interference with

easy breathing, and later excessive heaving of

the belly and sucking iir of the lower ribs be-

come marked. Accompanyirrg the severe forms

of dyspnoea are indicatioirs of the want of proper

aeration of the blood, lividity of the surface of

the body, blueness of finger nails, coldness of the

extremities; and when the struggle is severe the

perspiration stands in beads or streams down

the face. When the difficulty is considerable and

lasting, without being so extreme, the want of

proper purification of the blood produces head-

ache, languor, and dulness. In asthma (p. 273)

the difficulty of breathing comes on in spasms,

is often excessively severe, seeming to threaten

suffocation, and gradually passes off after a

time.

Dyspnoea is of various kinds. Sometimes it

is due to obstruction in the air passages because

of swelling, the formation of false membranes,

dropsy of the larynx (p. 270), the pi’esence of

foreign bodies or tumours, or accumulation of

secretion, as in bronchitis, or blocking of the

lungs, as in pneumonia(p. 274)and consumption,

&c. It is a common symptom of valvular disease

of the heart (p. 239). It may be of nervous origin,

as in asthma; and it must not be forgotten that

it may be associated with a cause quite outside

of the chest, owing, for instance, to tumours or

accumulated fluid in the belly pressing up the

diaphragm (p. 253), and thus interfering with

expansion of the chest. In this way an over-

loaded stomach or a congested liver will cause

shortness of breath.

Suffocation {Asphyxia, Greek asphuxia, a

stopping of the pulse) is an advanced stage of

dyspnoea. It is the result of want of oxygen in

the blood. Usually this want is the result of the

exchange between the gases of the blood and

those of the external air (p. 260) being interfered

with, so that not only does the deficiency of oxy-

gen become marked, but there is an accumula-

tion of carbonic acid gas in the blood. Excess

of the latter gas in the blood would not, how-

ever, produce suffocation, provided sufficient

oxygen were at the same time si.q)plied; but it

would produce the signs of narcotic poisoning,

namely, profound sleep, and conq)lete insensi-

bility that might end in death. It is the lack

of oxygen that produces the results to be de-

scribed.

It is evident that asphyxia may be brought

on in two ways: (1) either by the person being

in an atmosphere incapable of supplying any-

thing like the due amount of oxygen, or (2)

while the atmosphere is of a proper kind some

obstacle exists to the admission of the air to the

blood. The latter event may happen because

the air cannot be introduced to the lungs be-

cause of paralysis of the respiratory movements,

because the lungs have become blocked up and

cannot admit it, or because some obstruction

exists in the air passages. Thus some foreign

body may have fallen into the wind]>ipe, or the

windpipe may be closed by strangulation, or the

chest may be prevented moving, as, for instance,

happens when a mass of eai’tli falls upon a per-

son burying him up to the neck.

Asphyxia may occur suddenly by sudden com-

plete inteiTuption to the breathing, or may

come on more slowly, as it does in some diseases,

difficulty of breathing becoming worse and

worse till it passes into a state of suffocation.

However it occurs its symptoms are the same.

Symptoms.—Three stages are recognized in

the progi’ess of the process of suffocation.

In the fi 7'st stage there is great difficulty of

breathing, in which every muscle is exerted in

the effort to get air into the lungs, the veins

of tlie surface of the body becoming distended

' and livid. This laboured breathing passes into

' general convulsions, in which nearly all the

! muscles of the body partake, the frnces and urine

being passed by the convulsive movements.

Then follows the second stage, in which the

animal or pei’son lies quiet and insensible, the

pupils being widely dilated, the muscles all re-

laxed, and no movement is cajiable of being

called forth. Following this is the thii'd and

final stage, when long and slow efforts to breathe

in are made at long intervals, and become

gradually like convulsive gasps, until with one

final gasp, head being thrown back, back arched,

nostrils dilated, and mouth widely open, death

occurs. The heart ceases only after all other

movements have stopped. If the obstruction
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to the breathing be sudden and complete the
stages are all passed through in the course of

three to five minutes, and the heart stops in be-

tween seven and eight minutes after deprivation

of air. In experiments performed to ascertain

after what lapse of time recovery could occur, it

was found that a dog, simply deprived of air

for four minutes, recovered
; but if deprived of

air by submersion in water, recovery was im-

possible after one and a half minutes, apparently

because the entrance of water had pi’evented

the restoration of the lung’s function.

Treatment of suffocation consists in remov-

ing, if possible, any obstacle to the entrance of

air. If that has been accomplished the next

thing is to cause air to enter the chest. When
the case has not gone too far, movements of

respiration may be excited by dashing cold

water over the chest, or by lashing the chest

with towels dipped in cold v^ater. If no move-

ments can be excited in this way air can still be

caused to enter the lungs by artificial respii’a-

tion (see Accidents and Emergencies). Some-

times breathing can be induced by electric

shocks properly applied to the nerves of breath-

ing. Recovery need not be despaired of unless

the heart has ceased to beat.

Ap noea (Greek a, not, and pneo, I breathe),

cessation of breathing, is sometimes used to

mean asphyxia. Really it means stoppage of

breathing, because of excess of oxygen in the

blood, not because of deficiency. Let any one

take quickly a series of deep breaths. The de-

sire for breathing will pass away for a little,

and a slight interval will elapse before it returns.

The first few breaths after the interval will be

feeble and shallow. The condition of apnoea has

been produced.

Lividity {Cyanosis (Greek kuanos, blue). Blue

Disease) is only a symptom, and indicates want

of proper aeration of the blood. If the blood

has not its due supply of oxygen it becomes of

a dark hue, and still more dark if it contains an

excess of carbonic acid gas (p. 216). In such

circumstances the purplish blood will give a

livid hue to the skin instead of the ruddy colour

of health, and the livid colour is most quickly

seen in the lips, tongue, and under the finger

nails, though in marked cases the whole skin ex-

hibits the dusky colour. Any disease of the lung

interfering with the due interchange of gases

(p. 258) tends to produce it. It is most marked

in a defective condition of the heart, dating

from birth, owing to which impure blood from

the right side is permitted to pass directly to

the left side without previously passing through

the lungs. It is of course a conspicuous symp-

tom of suffocation.

AFFECTIONS OF VOICE AND SPEECH.

The voice may be affected in various ways. It

may be weakened, that is, Hbforce diminished, by

any disease which reduces the general strength,

or the extent of the movements of the vocal

cords may be voluntarily lessened because of

pain any vigorous movement would call forth.

Its pitch is variously affected, not only by the

condition of the cords themselves, but also by

the state of the air-tubes above them. The cords

may be thickened by swelling, the result of

catarrh, or the mucous membrane may be re-

laxed, so that the usual rapidity of vibration or

stretching of the cords cannot be produced, and

the pitch will be lowered. But the larynx and

throat may be similaily thickened and relaxed

so as to be unable to resound to sounds of the

same pitch as formerly. Singers and public

speakers ought to observe that enlarged tonsils

(p. 156) act in this way, and markedly lower the

pitch of the singing voice, or cause a painful

sense of straining when singing or speaking for

any time. Some celebrated singers, who have

had enlarged tonsils removed,found with delight

that after the operation they were capable of

taking notes fully half an octave higher than

formerly. The quality of voice is also affected

in various ways, the most marked alteration

being when hoarseness or huskiness is produced.

Hoarseness is due to irregular and imperfect

bringing together of the vocal coi ds, and is most

frequently due to swelling of the mucous mem-
brane of the cords, to thickening, and to exces-

sive secretion of mucus in their neighbourhood,

such as common cold will readily induce. Va-

rious other reasons may exist to account for it,

such as inflammation, ulceration, contraction,

&c., of the cords or in their immediate neigh-

bourhood. Most obstinate hoarseness is pro-

duced by syj)hilitic thickening and ulceration,

and by tubercular ulceration, such as often occurs

in the progress of consumption. Paralysis of the

cords, owing to pressure on the nerves supply-

ing the muscles of voice, or other nervous dis-

ease, is also a cause.

Treatment, to be of value, must have regard

to the condition of the cords and lai’ynx, and

the condition can only be properly ascertained by

examination with the laryngoscope (p. 263). The

hoarseness that comes on quickly with pain on
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any attempt to speak, as a result of ordinary

cold, should be treated with soothing remedies,

the inhalation of the steam of boiling water,

warm poultices to the neck, &c. Later, when

all pain has passed away, and only the hoarse-

ness remains, the sprays recommended for

clergyman’s sore throat ai’e useful.

Clergyman’s Sore Th.vo2it{Dysphoniaclen-

corum).— This is an affection to which not

clergymen only, but teachers, lecturers, and all

public speakers generally are liable. It consists

of a chronic thickening of the mucous mem-

brane of the throat and larynx. The membrane

is thickened and relaxed, and pours out an ex-

cessive quantity of thickened mucus which is

brought away with difficulty. There is a feeling

of great discomfort in the throat, especially after

speaking. The i^ersou feels as if a veil had

been drawn over his speaking apparatus, as if

something were present which by coughing ox-

hawking he could dislodge, and he dislodges it

only to find it again collect. It is the mucus

that gives this impi-essiou.

Treatment is difficult, since the chief element

in the best would be absolute i-est for some time,

and that is genei’ally impossible. The pei’son

should always ti-y to avoid sti-aining the voice,

and specially if he is affected with the slightest

cold, as loss of voice lasting for some days might

thei-eby quickly ai’ise. His general health should

be maintained as well as possible by stomach,

bowels, skin, and kidneys being kept in good

ordei’, and by the use of some tonic medicine

such as quinine and ii’on, or phosphorus quinine

and iron (p. 113) if necessary. For the throat

local applications are needful. Weak alum

or chlorate of potash gargles are useful (see

Prescriptions); but these never get down to

the vocal cords. For the medicine to reach the

cords it must be di’awu in with the bi-eath in

the form of spray. To effect this atomizers or

spray producers (see Medical and Surgical

Appliances) are employed, by which the liquid

is dispersed in a cloud of small particles by a

strong current of aii’. The point of the atomizer

is held within a few inches of the mouth. The
mouth is widely opened, the tongue being kept

down as much as the person can, and when a

full stream of spi-ay is directed into the mouth
the pei'son draws a long deep bi'eath and thei-eby

introduces the material into the lax-ynx and
windpipe. Various di’ugs may be used, of

various sti-engths, with the spray producer. In

the appendix on Prescriptions—Gargles, &c.,

some are mentioned. A useful one consists of

SORE THROAT.

tincture of steel, 2 fluid drachms, glycei’ine, ^

ounce, rose water, 1^ ounces, and water to

4 ounces. This is put into the bottle of the

atomizer full sti’ength or diluted with water if

necessary. If required it may be made stronger

by the addition of one or more di-achms of the

tinctui-e of steel.

In vei-y tx'oublesome cases, however, nothing

equals the direct application of some solution to

the vocal cords and affected parts by means of

a brush. This only an experienced and dexter-

ous surgeon can accomplish px’opei'ly.

Loss of Voice {Aphonia, Greek a, not, and

phone, the voice) sometimes is the i-esult of

severe cold
;

ulcei-ation and other changes of

the vocal coi’ds cause it. Pai-alysis of the coi’ds

makes it complete, and the pai-alysis is not in-

fi'equently the i-esult of the nerves of voice

being involved in some growth or pressed upon

by a tumoui-, aneurism, &c. In women loss of

voice without any structural changes is frequent,

being due to hysteria or other nervous condi-

tion. Nervous women, plagued with uterine

troubles, are subject to it, and the loss of voice

is not permanent but temporai-y, i-elapses being

common. Cases are on record where no word

was spoken for mouths or years, hysteria only

being the cause.

Treatment it is needless to specify particu-

larly, considering the nece.ssity of some one

being consulted who can determine the exact

cause. In loss of voice from cold, howevei-,

warm applications to the neck, a blister over

the top of the breast-bone, inhalation of steam,

&c., are useful.

The Care of the Voice deserves a woi-d.

Anyone who I'eads the description of the vocal

apjxaratus on pp. 261, 262 will undex'stand how

exquisite are the adjustments of the vai’ious

parts for even ordinai-y speaking, and how the

slightest alteration in the jn-oportions of parts

by cold, swelling, &c., will seriously affect the

whole instrument. It should, thei’efore, be

evident that anything that overstrains the

parts, too pi’olonged use of the voice, talking

or singing in too high a key, sci-eaming, &c.,

must have a bad effect on the vocal instrument

;

and that such overstraining will be most easily

accomplished when the pei'son is fatigued, in

indifferent health, ill -nourished, or when the

parts ai-e affected by cold, &c. Thei-efore, wher-

ever possible, in such cii-cu instances, the voice

should not be used at all. Most people become

impatient at the excuse of those who can sing.
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when a slight cold is ottered as a reason for

refusing to comply with a request or to fulfil an

engagement, but it ought not to be so. A cold

not perceptible to anyone is yet sufficient rea-

son for the singer refusing to exercise his or

her gift. Indeed the singer who had not such

regard for his or her voice would speedily have

little voice worth regarding. Singers and pub-

lic speakers ought also to pay attention to the

condition of tonsils, &c., as they, if enlarged,

materially affect the pitch and quality of the

voice.

Stammering or Stuttering implies usually

a sudden check to the utterance of words fol-

lowed by a longer or shorter pause, during

which the person makes sundry attempts to

litter the word at which he was stopped. It is

a spasmodic affection, and it occurs most com-

monly in the utterance of the consonantal

sounds p, b, t, d, g, and k, though also with

s, z, sh, m, n, v, y, w, f, and more rarely with

vowel sounds. As a rule persons do not stam-

mer when whispering or singing. It does not

seem to depend on any organic defect, but par-

takes more of a nervous affection, the complex

series of muscular movements involved in speech

not being properly subordinated to one another

and controlled.

It is a defect which shows itself between the

age of four or five and pubei’ty, and may come

on as the result of feeble health after illness,

or owing to fright or excitement, and sometimes

hy imitation.

Its treatment consists of careful, patient, and

determined training. The stammerer must be

taught to speak slowly and deliberately, must

practise the sounds at ivhich he stammers, and

must learn to restrain all tendency to become

excited and hurried when nearing the sound

which jn’esents difficulties. Practising reading

aloud in the presence of some one who will check

at once any departure from slowness and deliber-

ateness of utterance is one of the best possible

aids. The stammerer has also to train himself to

regulate the movements of his breathing, as the

tendency is to run on until a stop for want of

breath is necessaiy. It is only by such careful

and long-continued training that the defect can

be remedied.

Section X.—THE KIDNEYS AND BLADDEK.

A. THEIE ANATOMY AND PHYSIOLOGY (STEUCTUEE AND FUNCTIONS).

The Kidneys : Their structure—iwhnW uriniferi—Malpighian bodies or glomeruli

;

Their functions—the formation of the urine
;

The excretion of the kidneys— the urine— characters and chemical constitution—urea—
unusual constituents (albumen, sugar, bile, blood).

The Ureters and Bladder:

The Ureters;

The Bladder—its structure and functions—the mechanism of the expulsion of urine.

In the previous section the method by which

the blood is purified to the extent of being de-

prived of its excess of carbonic acid gas, through

the agency of the lungs, is described. But car-

bonic acid gas is not the only waste substance

derived by the blood from the tissues. There are

others, as important, the result of the decompo-

sition in the body of nitrogenous or proteid

(p. 132) substances. If they are allowed to re-

main in the body death is the result. To sepa-

rate these nitf’ogenous waste substances there

must be some special apparatus. That special

apparatus is found in the kidneys and their

attendant organs, urinary bladder, &c. They

are, therefore, exclusively excretory organs

—

organs solely devoted to the purpose of sepa-

rating from the blood substances to be expelled

from the body. The substances are separated

in a liquid form, the urine; and as the urine is

formed slowly, after passing from the kidney it

is collected in a reservoir—the bladder—iintil

some quantity has accumulated, when it is dis-

charged by a voluntary effort.

THE KIDNEYS.

Their Structure.—The kidneys are two in

number, and are situated in the cavity of the

belly, one on each side of the back-bone, be-

tween the eleventh rib and the crest of the

haunch-bone. The liver is above the right kid-

ney, the spleen (p. 204) above the left; while
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both lie close against the back wall of the belly,

so that the intestinal canal is in front of them.

The human kidney is about 4 inches long, 2 inches

bx'oad, and 1 inch thick, and weighs usually

about 5.} ounces. The shape of the human kid-

ney is the same as that of a sheep, or rabbit, and

is well known. The connections of the kidney

are shown in Fig. 137, which represents the out-

line of the belly, opened, the intestinal canal

being removed. A kidney appears on each side

of the back-bone, blood-vessels being connected

with each, and from each a tube—the ureter

—

passes downwards to the bladder, situated in the

cavity of the pelvis.

If a kidney be cut open in the direction of its

length an appearance exhibited in Fig. 138 is

seen. The ureter (u) where it joins the kid-

ney expands into a wide cavity (p), which is

called the pelvis of the kidney. Into the pelvis

conical processes of the fleshy substance of

the kidney project. The processes are called

pyramids, or the pyramids of Malpighi, after

the anatomist who described them, and in the

human kidney there are about twelve of them.

The point of each pyramid is invested by a ])art

in continuation of the pelvis, which surrounds

it like a cup or calyx. Now the fleshy-looking

substance of the kidney consists of very fine

A, Aorta; V, VenaC.ava; B, Bliidcler; W, Ureters. Branches of the
aorta (a a) are seen going to the kidney, and veins from it (6 6) are
shown joining the vena cava

tubes, the tubuli uriniferi (or urine-carrying

tubules). Tow^ai'ds the surface of the kidney
the tubules run a very irregular course, but

towards the centre they run a straight course.

The distinction between the part of the kidney

containing the twisted tubes and that contain-

Fig. 138.—A Kidney opened in its length.

C, Cortical portion; M, Medullary portion; P, Pelvis; U, Ureter.

ing the straight tubes is easily made out with

the naked eye, the former part appearing granu-

lar, and being called the cortex or rind, while

the central parts appear streaked, and are called

the medulla, or marrow-like. The distinction

is represented in Fig. 138, where it is evident

that the medullary portion is formed of the

pyramids whose bases rest on the cortex.

It is in the tubules that the urine is formed.

The tubules all ultimately open by a group of

mouths on the surface of the iiyramids, so that

the urine formed in them finds its way into the

pelvis of the kidney, and thence down the ureter

into the bladder.

The tubuli uriniferi, of which the bulk of

the substance of the tissue is made up, are very

fine tubes, about the (yo^jth of an incli in dia-

meter. They run a very irregular course, under-

going various changes in difierent stages. They

begin in the cortical or outer portion of the

kidney in a blind extremity which is widened

into a pouch or capsule. Into the capsule,

as will be noted hereafter, a bundle of capillary

blood-vessels projects. From this expanded

extremity the tubule passes off by a narrow

neck, and winds a very irregular course in the

cortex, twisting and turning upon itself for

some distance. This part of the tubule is called

the convoluted tubule. Then, after a short

portion in which the tube is more spiral than

twisted, it suddenly contracts to a very narrow

diameter and courses straight on towards the

central or medullary part of the kidney into
19
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which it enters. But shortly after entering tlie

medullary region it turns upon itself and pro-

ceeds, still in a more or less straight direction,

and as a very narrow tube, back into the cor-

tex. This narrower portion that doubles on

itself is called the looped tubule of Henle,

after the observer who first described it. Ul-

timately the tubule mingles again with the

convoluted tubules, and again becomes itself

wider and wavy or s])iral. This second spiral

part of the tube leads into a wider straight

tube which passes down through the cortex to

the medulla. As it proceeds through the me-

dulla it joins, now and again, similar tubes at

Fig. 139.—Representiition of the Tubules and Blood-vessels of the

Kidney.

On the right-hand side 1 points to the widened end of a tubule (in

the cortex) containing a tuft of blood-vessels. The tubule passes oif

as the convoluted tubule (2), then it suddenly becomes straight (3)

and passes down to the medullary region, turning back at 4 and pass-

ing back (5) to the cortex, where it becomes wavy (6), and ultimately

joins a straight tubule 7, running downward.s (8,8) through the me-

dulla to open at 9 on the ]ioint of a pyramid into the pelvis of the

kidney (see Fig. 1.38). On the left-hand side of the figure the relation

of tubule and vessels is shown : ar is a branch of the renal artery,

from which a twig («) passes ofT to enter the widened end of a tubule;

e points to the ves.sel leaving the tubule and breaking into a mesh-

work of capillaries, which finally form again into one vessel, joining

a branch of the renal vein (\'). Tlie artery is shown giving off other

twigs to other tubules. At the side, 0 indicates the cortical region,

JI, the medullary region, and B, the layer bounding the two.

acute angles or is joined by them, becoming

thereby gradually wider until it opens on the

surface of a pyramid. Fig. 139 gives a view

of the passage of a tubule from its exjianded

extremity in the cortex to its mouth on the

point of a pyramid.

In the different parts of their course different

Fig. 140.—Very highly magnified view of section of a tubule, cut

across and in its length, b, cells; 'a, channel of a tubule.

diameters of the tubule have been noticed, and

there are other corresponding differences. The

tubules are formed of a delicate membi’ane whose

inner surface is lined with cells. In some parts of

the tube the cells are large and cloudy, jiresent-

ing the appeai-ance of cells engaged in the ac-

tive work of secretion. In other parts they are

small and insignificant, evidently not for secret-

ing purposes, but simply to act as a lining to

the tube. Fig. 140 shows the appeai’ance of a

cross section of a part of a convoluted tubule

and of a part of such a tubule opened up, the

cells being large and of the actively secreting

kind.

The Blood-vessel Arrangements of the Kid-

ney.—It has been mentioned in passing that the

expanded ends of the tubules contain bundles

of fine blood-vessels. Each kidney receives an

artery from the main arterial trunk—the aorta

—as it passes through the belly. The artery

after entering the kidney splits up into various

branches, which penetrate into the substance of

the kidney. They reach the junction between

the cortex and medullary regions, from which

twigs pass up between groups of the convol-

uted tubules towards the surface of the kid-

ney. On their way they give off branches.

These bi'anches ])enetrate the expanded ends of

the tubules and immediately break up into a

ball or tuft of capillarie.s, for which the expan-

sion serves as a covering or capsule. The ball

of capillaries is called a glomerulus; and it,

together with its capsule, forms a Malpighian

body of the kidney. The capillaries ultimately

reunite to form a small vessel which passes out

of the capsule, and speedily thereafter that out-

going vessel gives rise to a number of ca]ullary

blood-vessels which ramify over the convoluted

tubules, affording, we may suppose, nourish-

meiit to their cells. These capillaries are then

gathered together to form a small vein which

joins other veins till large veins are formed,

whose junction forms one large vein which goes

off from the kidney, carrying away the blood
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brought by the artery and pouring it into the

vena cava (Fig. 137). Other arterial twigs pro-

ceed from the junction of medulla and cortex

into the region of the pyramids of straight

tubes, over which they ramify, to end in veins

as the others. The chief point to notice is that

the vessel that entei*s the capsule—the afferent

vessel (Latin ad, to, and faro, I carry) gives

rise, directly or indirectly, to two sets of capil-

laries, those of the glomerulus and those that

proceed from the vessel that issues from the

capsule— the efferent vessel (da’, out of, and

ferd). The out-

going vessel is

smaller than the

ingoing

;

and the

significance of

this will appear

immediately. Fig.

141 represents a

Malpighian body

with its entering

and issuing ves-

sels, surrounded

by the capsule,

the blind end of

a tubule. Fig.

139 is a repre-

sentation of the afferent vessel (1), arising from

an arterial branch, forming the glomerulus,

which ends in the efferent vessel (2), whose

capillaries ramify over the convoluted tubes

and end in a venous twig. In the Malpighian

body the tuft of vessels is covered with a layer

of small cells, so also is the inner surface of the

capsule.

These details of structure show, to a LU’eat

extent, how the kidney discharges its duties in

separating waste matters from the blood, and
what is the nature of the ai')paratus by which
this is effected.

The Functions of the Kidney.—The busi-

ness of the kidney is to separate certain sub-

stances from the blood which have gained access

to it in its course through the body, and are the
residt of the decompositions effected in the
tissues by their activity. The chief of these

substances removed by the kidney is urea, a

,
solid crystalline body. But the excretion of the
kidney is a fluid — the urine—in which urea
and various other oi’ganic and inorganic sub-
stances are in solution. What is known of the
structure of the kidney indicates that in the
formation of the urine there are two processes
at work. One process is performed in the Mal-

2
)ighian bodies. An artery enters the capsule

of the body and immediately breaks up into a

tuft of caijilhiries. Now the blood is always

exerting considerable pressure on the walls of

the vessels, and the ca
2
)illary vessels are very

thin walled. One would at once conclude that

fluid would ooze through the thin capillary w’alls

and be received in the capsule. The capsule is

the expanded end of a uriniferous tubule, so that

the escajDed liquid would find its way down the

tubule, and so into the pelvis of the kidney,

into which the tubule opens. As it collected

in the jielvis it would flow into the ureter and

so reach the bladder. In short, the structure of

the Malj^ighian body suggests that it is a sort of

filter, tl>e filter being formed by the thin walls

of the blood-vessels of the tuft with the fine

layer of cells which covers them, having on one

side of it blood under pressure and on the other

side the cavity of the cajisule (see Fig. 141). As

the blood streams through the capillary tuft, fluid

filters from it into the capsule, and the gi’eater

the pressure of the blood the more fluid will be

passed through. Force and confirmation are

given to this view by the fact that the vessel,

which the capillaries of the Maljjighian body

form, and which leaves the cajDsule, is narrower

than the entering artery. The supjjly pipe is

larger than the escape pij3e
;
blood jDasses into

the Malpighian body more readily than it

escapes from it. Consequently the blood in the

capillaries will be at greater than usual pres-

sure, and filtration of liquid from it will be

encouraged. The structure of the a^Dparatus,

therefore, suggests that one part of the jjrocess

of urine formation consists in the separation

from the blood by filtration of certain of its

fluid constituents. This does not, however, ap-

jiear to be all. As soon as the blood has passed

out of the Malpighian bodies in the efferent ves-

sel it is distributed over the convoluted tubules

by fine ca|fillary blood-vessels into which the

outgoing vessel breaks up (see Fig. 139). Now
the convoluted tubules consist of a very delicate

wall lined within by large active cells (Fig. 140),

and blood is brought in thin-walled vessels into

intimate connection with the tubes. These ai’e

just the conditions of secretion. The active cells

of the tubules are sejiai-ated from nourishing

blood only by the thin walls of the tubes and

vessels. It is therefore probable that the cells

separate certain substances from theblood, which

they work up and then pass into the tubule

among the fluid filtered into the capsule and

finding its way down towards the ureter. It has

been, therefore, concluded that the process of

Fig. 141.—Malpighian Body of Kidney,

with its tuft of vessels,

a and 6, cells of capsule formed of widened

end of tubule c. The wide vessel is the

afferent; the narrow one is the efferent.
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formation of urine consists of two parts—(1) of a

separation of fluid parts of the blood by filtra-

tion in the Malpighian tufts, and (2) of a sepa-

ration by active cells from the blood of probably

more solid substances, which are added to the

filtered fluid in its course down the tubules.

To this view of the action of the kidney there

is one great objection. The blood is an albu-

minous fluid (pp. 216-217). Careful experi-

ments have shown that if an albuminous fluid

be placed on a filter the liquid that passes

through contains albumen though in much less

quantity than the origiual fluid, and that if the

solution on the filter contains saline substances

dissolved in it, these hinder the passage of the

albumen, though they do not ai'rest it altogether.

The experiments have also shown that as more

pressure is exerted on the fluid on the filter

more albumen will j^ass through with the fluid.

If, therefore, the urine is largely a filtration

from the blood under pressure, the fluid ought

not only to contain some of the salts of the

blood, but also some of the albumen, though

less albumen ought to exist in the urine, be-

cause the blood is a saline solution, than would

be if the blood were only albuminous and

contained no salts. In health, however, the

urine contains not a ti’ace of albumen. In-

deed, if a physician finds albumen in the urine

of a patient he regards it as a grave sign of

disease. It is then not easy to understand why,

if the urine is mainly a filtration from the blood,

it does not in health contain albumen. A view

which explains this curious fact is that the fluid,

as filtered through the vessels of the Malpighian

tufts, is albuminous, but that, as the urine

passes down the convoluted and other parts of

the tubules, the active cells, lining their chan-

nels, seize on the albumen and pass it back into

lymphatic channels, so that it may be again re-

stored to the blood. When, therefore, the urine

reaches the end of the tubule, and flows into

the pelvis of the kidney, it has been entirely

deprived of the albumen it possessed as it left

the Malpighian capsule. It may be added that

by this view one is able to explain various forms

of severe disease of the kidney grouped under

the term Bright’s Disease, of which one of the

most impoi’tant symptoms is the occurrence of

albumen in the urine. If the pressure of lilood

be very greatly increased in the capillaries of

the Malpighian bodies so much albumen may

thereby be passed through that the cells are not

able to pick it all up, some escapes them and is

detected in the urine. Again, the cells may be

paralysed or otherwise rendered unfit for their

duty by some condition of the blood, or they

may have been destroyed by disease. In such

a case though the albumen filtered from the

blood is in ordinary quantity it is not flicked

up by cells of the tubules, and again its occur-

rence is detected in the urine. (Refer to the de-

scription of Bright’s Disease in the second

part of this section, p. 295.)

The Excretion of the Kidney—the Urine.

The characters of the urine excreted by the

healthy kidney are well defined; and they un-

dergo marked alterations in disease. It will,

therefore, be of value to state here the characters

and chemical constitution of healthy urine and

the chief alterations urine undergoes in disease.

This will be of great value in understanding the

results of the diseased conditions of the kidney

described in the second part of this section.

Urine when freshly passed is of an amber

colour, clear and transparent, and with a pecu-

liar aromatic odour and of slightly acid reaction.

Its specific gravity is usually about 1020,

The quantity passed in 24 hours by a healthy

adult man is between 50 and 60 fluid ounces.

It varies not only according to the quantity of

water taken in by the mouth, but according to

the external temperature and the amount of ex-

ercise. The kidneys and skin co-operate to this

extent, that if much water is removed by the

skin as sweat, as in warm weather and aftel-

ex ercise, less is expelled by the kidneys. In

cold weather the skin is less active, and a

greater quantity of water will be produced by

the kidneys. Nervous influences also affect the

quantity. Thus after hysterical attacks a large

quantity of clear urine is often passed.

Its chemical constitution is shown in the

following table

:

—
In 1000
parts.

Water 958

Solids 42

The solid constituents are—
Urea 233

Uric acid 0'5

Chloride of Sodium

(common salt) 11 '0

Phosphoric acid 2 ’3

Phosphates of lime

and magnesia 0'8

Sulphuric acid 1‘3

Ammonia 0'4

Free acid 2'0

Various other substances—
Kreatinin, hippuric acid, &c,,

in very small amount.

The average quantity in 24 hours is of -water 52

ounces, of solids 840 to 920 grains.

Quantity in 24 hours -vary-

ing between

400 to 600 grains.

5 „ 12 „

150 „ 200 „

48 „ 54 „

11 „ 16 „

23 „ 38 „
9

30 „ 60 „
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Gases, principally carbonic acid gas, nitrogen

and oxygen being in very small quantity, are

also contained in urine to the amount of nearly

16 per cent.

Tlie solid constituents consist of two classes

of substances; (1) inorganic salts, namely, com-

mon salt (chloride of sodium), sulphates, and

phosphates, and (2) organic bodies, bodies con-

taining nitrogen, namely, urea, uric acid, hippuric

acid, kreatinin, &c. It is instructive to observe

the soui’ces of these substances. Chlorides occur

in all the fluids of the body; sulphates arise

from the decomposition of albuminous bodies;

and phosphates have as their source albumin-

ous bodies, the phosphates existing in bone, and

phosphorus present in nervous structures. An
excess or diminution in the quantity of any of

these substances cast out of the body may thus

aid in the recognition of a disease. Thus the

quantity of phosphates in the urine is increased

in diseases of nerve-centi’es and of bone.

The chief constituents, however, are the nitro-

genous, urea and uric acid, the former specially,

of which a large amount is excreted, as indi-

cated in the table. Urea contains the four

elements, nitrogen, hydrogen, oxygen, and car-

bon, nitrogen forming half its weight. While,

therefore, the lungs expel from the body car-

bonic acid in particular, the kidneys expel

nitrogen. Both of these substances show de-

compositions going on in the body, the carbonic

acid being the result of the breaking down of

stai’ch, sugars, fats, and albumen also, while urea

and uric acid are the j)roducts of the decom-

positions of nitrogenous bodies only, of which

albumen is the type. The quantity of urea is

always increased by a diet rich in albuminous

food-stuffs. It is the last stage in the oxidation

process which such food-stufls undergo in their

transit through the body. If it be not excreted

by the kidneys a condition known as uraemia

arises, described on p. 296. Uric acid probably

represents a stage in the oxidation of nitro-

genous bodies not so far advanced as urea. In

human urine its quantity is very small (see

table). In fevers and other unhealthy states of

body its quantity is greatly increased, and since

it is more easily dissolved in hot solutions than in

cold, when the urine cools it becomes deposited

in the form of a brick-red precipitate, making
the urine muddy. W^hen in excessive quantity,

as in rheumatism and gout, it may form de-

posits in kidney or bladder, leading to the pi’o-

duction of “stone,” and in gout it is deposited

in the fibrous structures ai’ound joints in the

shape of chalk-stones.

Some colouring matter is also present in urine.

Unusual constituents of urine are albumen,

sugar, bile, and blood. When albumen is present

in urine it, as a rule, indicates some disease of

the kidney, to which the term albuminuria has

been applied. The presence of sugar indicates the

disease diabetes. Both diseases are commented

on in the second division of this section (pp. 295,

302, 303). Bile is another unusual constituent

of urine, appearing in jaundice (p. 198). The ap-

pearance of blood is spoken of on pp. 302, 304.

THE URETER AND BLADDER.

The UreteP is the tube which leads from the

kidney to the bladder, and is shown in Fig. 137

(p. 289). It enters the bladder at the lower part

behind and to the side of the middle line. In

length it is from 16 to 18 inches, and is about

the size of a goose-quill. It is formed of an outer

fibrous coat, a middle muscular coat, and an

inner mucous lining with epithelial cells (p. 16)

on its free surface. To its walls blood-vessels

and nerves are distributed. Its channel is nar-

row, and it can be easily understood that if a

stone has been formed in the kidney, and gets

forced into the ureter, its passage down that

channel will be accompanied by excruciating

pain. The urine is conveyed from the kidney to

the bladder by a wave of contraction passing

along the ureters from the kidney to the bladder.

It reaches the bladder not in a constant stream,

nor yet in occasional gushes, but droj) by drop,

so that it gradually accumulates there.

The ureters 0]jen slantingly into the bladder,

so that the urine finds its xvay into the bladder

easily, but could not be readily forced up the

tube from the bladder.

The Bladder is situated in the pelvis (p. 22,

and Fig. 137, p. 289) in front of the termination

of the large bowel. Its front face is in contact

with the inner surface of the junction of the pubic

bones {sp. Fig. 21, p. 22); and when full the top

of the bladder projects above the bone. It is in

this position that ]>ain is felt when the bladder

is strained by overfulness. When full the bladder

is pear-shajied, when empty it is collapsed and

lies low in the pelvis. It consists of tln-ee coats,

an outer fibrous layer, a middle of muscle, of the

unstriped variety, whose fibres run in bundles

forming an iiTegular network, and an inner

mucous layer with many layers of large epithe-

lial cells on its surface. The peritoneum (p. 130)

also in part covers the organ. From the small

end of the bladder a canal passes—the urethra,
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into which the bladder opens, and by which it

is put in communication with the outside. The
narrow end is called the neck of the bladder,

and is surrounded, at the junction with tlie

urethra, by a special bundle of muscular fibres,

called the sphincter of the bladder. Urine

cannot escape from the bladder unless the guard

of the sphincter is relaxed.

The functions of the bladder are to collect

and retain the urine from the kidneys until a

certain quantity accumulates, and then to expel

it in a stream. The urine enters its receptacle

from the ureters drop by drop, and when the

bladder becomes distended its emptying is ef-

fected apparently by a reflex nervous act (p. 86).

An impression passes to a centre low down in

the spinal cord. An impulse is thus originated

by which the sphincter muscle is relaxed and

the muscular walls of the bladder caused to con-

tract. The channel being open, the contraction

of the walls exerts pressure on the contained

fluid which is thus expelled. Nervous diseases

may affect the act of expulsion. The tone of

the sphincter may be lost, so that the urine

cannot be retained, or the bladder may be para-

lysed so that the fluid cannot be driven out.

Irritations may exist about the neck of the blad-

der, or about the pi'ivate parts, or due to worms

in the bowel, which set up the reflex act and

lead to a too frequent desire to empty the bladder.

This is a frequent cause of children wetting their

beds at night, the irritation originating the whole

process, while the children are unconscious of it.

Again there may be some obstruction to the

escape of the urine. Nevertheless, the process

being involuntary, the contractions of the blad-

der are set up, all the more vigorously since

they are opposed, and thus the severe pain

arises that is common in this condition. To this

extent the action is voluntary, in that the result

of the process may, for a time, be prevented by

the will, or may be aided by voluntary effort

producing contraction of the walls of the belly,

and thus exei’ting pressure on the bladder.

Section X.—THE KIDNEYS AND BLADDER.

B.—THEIE DISEASES.

Diseases of the Kidney:

Congestion;

Inflammation Bi’ight’s Disease—Uraemia;

Suppuration;

Inflammation of the Pelvis of the Kidney {Pyelitis);

Gravel and Stone—Renal Colic

;

Dropsy

;

Rare Diseases of the Kidney-Cancer—Tubercle—Tumour—Movable Kidney.

Unusual Conditions of the Urine:

The Examination of the Urine—the detection of albumen, sugar, bile, blood, &c.

Albumen in the Urine {Albuminuria);

Polyuria {Diabetes Insipidus);

Sugar in the Urine {Diabetes Mellitus);

Blood in the Urine {Ilcematuria and Ilcematinuria)

;

Chylous Urine;

Suppression of Urine;

Diseases of the Bladder:

Inflammation {Cystitis)

;

Irritability

;

Paralysis;

Retention and Incontinence (dribbling) of Urine by the Bladder;

Stone in the Bladder;

Cancer and Tumours.

DISEASES OF THE KIDNEY.

Congestion, Inflammation, and Suppura-

tion—Bright’s Disease.

Congestion of the kidney implies overful-

ness of the blood-vessels of the organ. This, it

is plain, may be either because a much larger

quantity of blood than usual is streaming into

the kidney by the arteries, in which case the

congestion is said to be active, or because, the

usual quantity passing in by the artery, it is

hindered in its escape along the veins, in which
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case it is called passive. Active congestion may

be the preliminary to fully develoj)ed inflam-

mation
;

it may be the result of exposure to

cold
;

it often is due to the irritant action of a

poison circulating in the blood, such as that of

scarlet fev^er, measles, or typhus, or the effect of

the action of some medicine. Spanish-fly, tur-

pentine, or cubebs. Thus irritation of the kid-

neys often occurs through the application of a

fly-blister. The passive form arises when there

is obstruction to the circulation, leading to

accumulation of blood in the veins. Heart and

lung diseases are frequent causes. Pressure on

veins by a tumour will readily produce it, and

thus in pregnant women the enlai’ged Mmmb
sometimes obstructs the flow of blood in the

veins.

The symptoms are mainly connected with

the urine, which may be increased in quantity

and pale, while the patient complains of tender-

ness or some degree of heavy pain in the loins.

Such symptoms would indicate active conges-

tion. Usually, however, the quantity of urine

is diminished, is high-coloured, and contains

albumen, and sometimes blood, and what are

called tube casts. The method of detecting

these is described on page 302.

The treatment consists of rest in bed, hot

applications over the loins or a warm bath, and

a brisk dose of purgative medicine. But since

the commonest cause of congestion is an obstruc-

tion to the circulation, its seat would req\iire to

be made out, and the treatment directed to aid

its removal. That would imply an examination

of heart and lungs, &c., which only a physician

could properly perform.

Inflammation of the kidney {Nephritis,

Greek nephros, the kidney

—

Bright’s Disease—
Albitminurid). There are various kinds of in-

flammation of the kidney dependent on the

fact tliat the whole structure of the kidney is

not at first attacked, the disease beginning at

first only in the tubules (page 289), or in the

blood-vessels (]iage 290), or in the fine connective

tissue which acts as a framework for tubules

and vessels; though after it has begun in one

of these, it tends to pass to the others. Of

late years different names have been given in

order to signify in what portion of the kidney

structure tlie inflammation has begun. All the

various kinds are included under the general

terms Bright’s Disease, because it was Dr.

Richard Bright, of London, who first, in 1837,

showed the relation between cei’tain symptoms,

namely, the presence of albumen in the urine

and drop.sy, and alterations in the structure of

the kidney. One symptom is common to all the

forms of the disease, that is, the presence in the

urine, in greater or less quantity, of albumen,

which, as has been noted on p. 293, is never

present in healthy urine. Hence another general

term is sometimes employed to include the va-

rious forms of the disease, a term which simply

points to the main symptom—albumen in the

urine—the term albuminuria.

For the purposes of this work the simplest

way of describing the various forms of inflam-

matory disease of the kidney will be to divide

them into acute and chronic forms.

In Acute Bright’s Disease it is the urinifer-

ous tubules (p. 289) that are specially attacked.

They become altered, and the cells which line

them are swollen and cloudy. The flow of

blood to the organ is excessive, so that it is con-

gested. Fluid escapes from the vessels into

the tubules, clotting there and so blocking

the tubes, or blood may pass by rupture of

the overloaded vessels. The cells tend to be-

come fatty and to bi'eak down. The clotted

material may be swept out of the tubes by the

urine in the shape of casts of the tubes, as

well as the diseased cells shed from the tubes

and blood, so that these all appear in the urine

when passed, and may be detected by appropri-

ate means (see p. 302). The inflammation may

so affect the kidneys that they are unable to

discharge their function, urine ceases to be

secreted, and the accumulation of waste matters

in the blood causes death. The inflammation

may cease before serious changes have occurred,

and recovery then take place. It may gradu-

ally pass off, leaving blocked tubules, tubules

stripped of their cells, blood-vessels thickened,

&c., from which ultimate recovery may result

so far as the patient’s health is concerned,

though the structure of the kidney has been

permanently afiected; or the disease maybecome

chronic.

The commonest cause is exposure to cold and

damp. It occurs frequently in the progress of

scarlet fever, also during diphtheria, measles,

typhus, and erysipelas, and other diseases. It

may follow excessive drinking. Intemperate

habits greatly favour its occurrence.

The symptoms of this acute attack are as a

rule comparatively sudden in their onset. Chilli-

ness followed by shivering fits and fever, accom-

panied by headache, thirst, dryness of the skin,

sickness and vomiting, are the indications of

some serious disorder. The seat of the disease

is specially marked out by aching across the
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loins, it may be mere uneasiness or dull pain.

Dropsy, however, is one of the most important

signs. It comes on often rapidly, and is spe-

cially observable in the face, which becomes

party, and has a peculiar blanched look. It is

earliest seen in the eyelids, and is also common
about the ankles, and may be so great as totally

to alter the appearance of the patient. The
urine undergoes decided alterations. It is di-

minished in quantity, though it may be passed

more frequently than usual, is high-coloured,

and has a copious sediment. Examination

(p. 301) reveals the presence of albumen in

greater or less quantity, blood also and tube

casts (p. 302). A sense of heat and pain gener-

ally accompanies its discharge. In very severe

cases the secretion of urine almost or quite

ceases. This is termed suppression of urine,

that is, no urine is formed by the kidney, and

is to be distinguished from retention of urine,

in which urine is formed, but some obstacle to

its discharge exists. Resulting from suppression

is the condition termed uraemia, a condition

due to the retention of waste matters in the

blood which the kidneys ought to separate out,

but are rendered unable to do. Its symptoms

are headache, mistiness of vision, noises in the

ears, oppression, dulness, drowsiness, sometimes

delirium and convulsions, and it ends in com-

plete unconsciousness (coma) and death. Now,
setting aside the symptoms of suppression of

urine, the others that have been noted would

leave no doubt as to the nature of the disease,

and ]3rompt treatment would be necessary. But

the symptoms are not so marked in every

case. In some cases previous signs of an inflam-

matory disease are absent and there is no

marked pain, the symptoms being limited to

dropsy and alterations in the urine. Neverthe-

less dropsy and scanty albuminous urine are

sufficient to warrant the conclusion of the pre-

sence of Bright’s disease. The symptoms of re-

covery are lessening of the dropsy, increase

in the quantity of the urine, which contains a

diminishing quantity of albumen, the skin be-

coming more moist and of a healthier colour.

Recovery may take place speedily within one

or two weeks, or may be gradual, occupying

several weeks or even months, or the case may

pass into a chronic form.

Treatment. — The patient should be kept

strictly to bed, clothed in flannel, and his room

should be kept warm. Hot applications, poul-

tices containing mustard, if the attack is acute,

are useful over the loins; but fly-blisters or tur-

pentine cloths should not be used. The action

of the bowels and skin should be aroused. This

is done by giving from 20 to 60 grains of the

compound jalap powder, repeated every morn-

ing or every second morning, as seems desirable.

The action of the skin is aided by doses of solu-

tion of acetate of ammonia (a dessert-spoonful)

and spirit of nitrous ether (half a tea-spoonful)

repeated every three or four houx’S. But, for this

purpose, nothing is so useful and so safe as a hot

pack. The ])atient is rolled, naked, in a blanket,

wrung out of hot watei', and is then suirounded

by wai’m diy blankets. lie should be kept in it

for an hour or ixiuch longer if he feels comfort-

able. On the hot pack being I’emoved the per-

son should be quickly di’ied with warm cloths

and enveloped in warm flannels. In the absence

of medical advice this is the simjflest and safest

ti’eatment to pursue whenever the symptoms

seem urgent. The patient ought also to liave

plenty of water, lemonade, barley -watei', milk,

&c., to drink to help in washing away the matex’ial

that tends to block up the tubules of the kidney.

His diet should be mainly of milk and similar

light material. On I’ecoveiy great precautions

must be exercised, as the least exposui’e might

produce a relapse. Flannels should be worn,

good nourishing food given freely, and quinine

and iroix administered to restoi’e strength and

tone.

Pei’sons ought to be warned, however, that

this is a most serious disease, even in its ajxpa-

rently mildest forms, and that, whenever pos-

sible, nothing should stand in the way of a

sutfei’er fi'om it being placed at oixce under

responsible medical treatment.

Chronic Bright’s Disease exists in a variety

of foi'ms (1) as a chronic affection of the tu-

bules, the consequence of the acute attack

just described, (2) in the form of cirrhosis or

thickening, producing what has been called the

granular, contracted, or gouty kidney, and

(3) the waxy or lardaceous kidney.

The first form is frecpiently the X’esult of

taking cold. In it the tubules ai’e peimianently

affected, their ejxithelial cells being removed,

and the tubes blocked with broken-down mate-

rial, wasting of the kidney following in time.

Its symptoms are chiefly altei’ations in the

character of the urine and dropsy. The urine

is scanty, contains albumen, and the use of the

microscoj)e discovei's in it numei’ous cells fi’om

the tubules, and casts of the tubules. The

})atient has a doughy, puffy look, the di'opsy

filling up the furrows of the face, and giving

a smooth, glossy appearance. Outbui’sts of the

acute attack are liable to arise, and inflamma-
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tory attacks of other organs and affections of the

heart and arterial vessels are not infrequent.

The secondf07'

M

is most frequently caused by

abuse of spirituous liquors, specially whisky or

brandy. It is also associated with gout and

with lead poisoning.

In this form the connective tissue between

tubules and blood-vessels is the chief seat of the

alterations of structure. It is increased in

amount and by its pressure on the blood-vessels

diminishes their sujDply of blood while it causes

wasting of the tubules. The whole organ be-

comes greatly reduced in size by the shrinking

of the connective tissue.

Symptoms of the disease may not be evident

for a long time, unless they are symptoms of

diiiestive trouble, common in all forms of

Bright’s disease. Sometimes the patient seeks

medical advice owing to failure of sight, when

a careful examination of the eye reveals changes

in the retina, the nervous coat at the back of

the eyeball, associated with a diseased kidney,

whose existence was not before suspected.

Dropsy may be absent or very slight. The

urine is pale, increased sometimes in quantity,

but does not always contain albumen, though

usually in small amount. Associated with this

form of Bright’s disease in particular are alter-

ations in the heart and arteries
;
affections of

the lungs are common, bronchitis, pleurisy, &c.,

and uraemia, described in a previous paragraph,

is the common cause of death. Eecovery does

not take place, but the pei’son may live for

many years, as the progress of the disease is

very slow.

The thii'd foi'm of chronic Bright’s disease,

that of waxy kidney, is said to be the conse-

quence of prolonged exhausting disease, such as

prolonged suppuration, disease of bone, con-

sumption, and syphilis. The kidney becomes

alteretl in structure, the waxy change begin-

ning, it is said, in the blood-vessels and spread-

ing to the tubules, which become blocked up by

a semi-transparent waxy material. As a I'esult

the kidney wastes and contracts.

Its symptoms are ill-detined, like those of the

preceding form. The urine is very copious,

pale, and watery, the patient having to rise

several times in the night to void it. It con-

tains little albumen at first, but the quantity

increases. There is no dropsy. The patient

gradually loses strength, but death may not

result for several years, even five or ten, and is

more commonly due to complications than to

the disease itself.

Treatment of chronic Bright’s disease. It

is impossible to give detailed instructions as to

the treatment of chronic forms of this disease.

Its complications, affecting stomach and bowels,

lungs, heart and blood-vessels, brain and other

important organs are so numerous that the

treatment appropriate for each case can only be

decided by a physician who knows his work

and who takes all the circumstances of the case

into his consideration. Sometimes a careful

scrutiny will reveal causes of the disease whose

removal will tend to considerable improvement

in the patient’s condition, if not to recovery.

Thus gout, syphilis, &c., should be treated if

present. A general line of treatment can, how-

ever, be indicated, that is suited to all forms

of the disease. The patient should avoid all

exposure to cold and wet. He may be able to

select a warm, equable climate, or a sheltered

place of residence where he is not liable to

sudden great changes of temperature. He should

always wear flannels. He should take moderate

exercise, and should attend to the condition of

the skin, so that by strict cleanliness, and the

frequent use of warm baths (taken, of course,

with due precautions against cold), the free

action of the skin is aided, and undue labour

is thus prevented from being thrown on the

kidneys. The bowels should never be allowed

to become costive. In short, the patient must

be surrounded by the healthiest possible condi-

tions of life. The next object of treatment is

the maintenance and, as far as possible, the in-

crease of bodily strength. To this end the most

nourishing food ought to be made use of, but of

the most easily digestible kind. Milk in quan-

tities may be allowed, and nourishing broths

and soups, but the quantity of butcher-meat

should be restricted. All albuminous food-stuffs

(p. 132) throw woi’k on the kidneys, since the

result of their breaking down in the body is

the production of urea, whose expulsion it is

the business of the kidneys to pi’ovide for.

Limitation of this kind of food, therefore,

diminishes the quantity of urea and lessens the

work of the kidneys. Chief among the means

of strengthening the body is the administration

of iron tonics, in the form of quinine and iron

wine, or with strychnine as Easton’s s}u'up

(of which ^ to 1 tea-spoonful is a dose for an

adult), and other similar preparations. The use

of ardent spii'its shoidd in all cases he avoided.

This is a general line of treatment, as already

said. The treatment of dropsy, which is some-

times relieved by puncturing the dropsical parts,

sometimes by free purgatives and by other

means, as well as the treatment of other con-
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(Jitions almost certain to arise in the progress

of the disorder, is entirely dependent on the

circumstances of the patient, of which, it must
be repeated, only an educated medical man can
form a proper estimate.

Suppuration of the Kidney is an inflam-

matory disease of the kidney accompanied by
the formation of matter. The substance of tlie

kidney is the seat of the disease, in which
abscesses may form. It may be caused by
inflammation passing upwai’ds from tlie ureter

or bladder, or by the ii’ritation of stone in the

kidney, or by a poisoned condition of the blood

—

pytemia (p. 236), by injuries, or exposure to cold.

Among its symptoms are shivering fits

(rigors), pain or uneasiness in the loins, albumen,

blood, tube casts and matter in the urine.

Treatment consists in nourishing food and

tonics.

Inflammation of the Pelvis of the kidney

(p. 289), called by physicians Pyelitis, is another

form of inflammation which can only be men-

tioned in such a work as this. It is caused by
exj)osure to cold, stone in the kidney, by ob-

struction to the outflow of urine causing it to

be retained and to become decomposed in the

cavity, or by blood-poisoning, and it is marked

by attacks of fever, pain in the loins, and

changes in the character of the urine, which

contains matter in chronic cases. If tlie obstruc-

tion persist owing to the retained materials, the

kidney becomes converted into a tumour with

fluid contents—decomposing iirine and matter.

It is difficult of treatment.

Gravel or Stone: Renal Colie: Dropsy

of the Kidney,

Gravel or Stone {Renal calculus, Latin ren^

a kidney, calx, chalk). The urine contains

certain substances in solution, whose natural

condition is that of a solid, and which, under

certain circumstances, tend to separate out and,

assuming the solid form, ajipear as a sediment

in the urine. The chief of these are uric acid,

combinations it forms with soda, ammonia, &c.,

called urates, and phosphates of lime and mag-

nesia. (See p. 302.) Now uric acid may be pre-

sent in the urine in excess, and as it is not a very

soluble body it is readily crystallized out in the

form of red particles. Anyone may cause them

to be formed in healthy urine by adding a small

quantity of strong hydrochloric acid to the urine

aiid setting it aside in a tall glass for a day or

two. In time small red particles will be seen

forming on the sides of the glass—these, exam-

ined by a lens, are found to be crystals of uric

acid. Various bodily conditions, connected

s])ecially with the digestive system, produce a

deposit of ui'ic acid, conditions due to too free

living, excess in sugary and nitrogenous foods,

and in heavy wines, beei’, &c., indolent habits,

and affections of the liver that accompany or are

aggravated by such habits. Phosphates are

held in solution in urine by its acid chai’acter,

and if the urine becomes alkaline, the phosphates

are precipitated. The urine is alkaline in

various disorders of nutrition, in nervous dys-

pepsia, and conditions of general debility; and

thus a dejjosit of phosphates occurs. But after

quite healthy urine has been excreted by the

kidney, it may undergo decom])osition before it

is expelled from the body; the result of decom-
position is that the urine becomes strongly

alkaline, and so again phosphates will be de-

posited.

Besides these two substances, uric acid and
phosphates, there is another, oxalate of lime,

which readily separates out from the urine.

It should not exist in healthy urine, but ap-

pears there as the result of some interference

with the due performance of the nutritive

processes in the body, it being only a stage in

the breaking down of non-nitrogenous food-

stuffs.

We see then, that these three substances,

uric acid, phosphates, and oxalate of lime, are

liable, under certain circumstances, to separate

out from the urine as a deposit. They may
exist in the urine, however, in a state of such

fineness as only to give an unusual cloudiness

to the urine, a microscope being required to

reveal that the cloud is actually due to solid

particles. They may form larger jiarticles

ca])able of being felt or seen, in which case the

deposit is termed gravel, while again they may
form masses of varying size, to which the name

of calculus or stone is given.

Now the deposit may be formed in any part

of the urinary organs, from the urinary tubules

or pelvis of the kidney to the bladder. A par-

ticle deposited in a tubule may be swept on to

the pelvis, may be detained there, and grow in

size from successive deposits on its surface,

may pass to the bladder down the ureter, and

being detained there continue to grow. There

may, therefore, be stone in the kidney or stone

in the bladder, or both. A gritty particle of

uric acid swept from a urine tubule may become

a stone of size before it is finally got rid of. It

may reach the bladder as a uric acid particle,
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and there, owing to decomposition taking place

in the urine, it may be coated with phosphates,

so that it consists of uric acid in the centi'e and

phosphates outside.

Gravel thus differs from stone only in size;

and the size of stone may vary from that of a

pin’s head to that of a goose’s egg. The uiic

acid stones are the most common. They are

smooth, hard, and reddish or yellowish brown

in colour. Oxalate of lime stones are next in

frequency, and form what is called the mul-

berry calculus, because of their appearance,

being of a dirty purplish colour, and with a very

irregular and rugged surface. Phosphatic stones

are also common. They are smooth, light, and

earthy in appearance. There are also stones

formed of mixtures of these, as already men-

tioned, and also of other substances which are

too rare to be noted here.

One stone may exist or several. They may

be present in only one or in both kidneys. No

age is exempt from them. They may be present

in the kidney of the unborn child.

Symptoms. Gravel may be formed in the

kidney and passed in the urine without any

symptoms being present. Stone may be formed

also without any manifestation, and its pre-

sence may be revealed only when it happens

to be disturbed and makes an attempt to escape

in the water. On the other hand the produc-

tion and passing of gravel may irritate the

kidney and occasion pain in the loins, and

frequent desire to make water. The pain often

extends downwards towards the groin and

bladder, in the direction of the ureter, and is

increased by exercise, especially by jolting

movements such as riding in a cai’riage pro-

duces. Frequently also there is soreness during

the passing of water, particularly at the end of

the urethra. The urine is occasionally bloody,

the blood not being in streaks, but intimately

mixed with the urine. When a stone of any

size attempts to pass down the ureter, the pain

becomes acute, and is apt to occur in paroxysms,

occasioning what is called renal colic. It

begins suddenly, perhaps rises to intense agony,

passes down towards the groin and testicle,

which is drawn up (retracted), is accompanied by
sickness and vomiting, the patient being bathed

in warm perspiration, and frequently produces

fainting and collapse. The attack lasts a vary-

ing time, sometimes a few hours, sometimes,

with pei’iods of relief, for days, and usually ends

suddenly, either because the stone has reached

the end of the ureter and has dropped into the

bladder, or because it has been arrested in its

course. The passage of one stone does not

inq>ly permanent relief, since others may form,

and lead to otlier attacks.

Treatment depends on the condition giving

rise to the production of stone. Uric acid stone

is most common, and depends on a highly acid

condition of the urine, so that steps taken to

diminish its acidity will be useful. Modera-

tion in food and drink must be carefully ob-

served, animal food in excess, highly spiced

dishes, and heavy wines being specially avoided.

Water, barley-water, milk and w'ater should be

used freely to dilute the urine, and alkaline

mineral waters, particularly Carlsbad, Fried-

richshall, and Hunyadi Janos, to reduce the

acidity of the urine. Change of air is also of

o-reat value. The administration of acetate or

citrate of potash, 40 to 50 grains in a wine-

glassful and a half of water, tln-ee or four times

daily, is also highly recommended, to be con-

tinued for some months, but suspended for a

time if the urine becomes ammoniacal. If oxa-

late of lime stone is suspected, keeping the

urine dilute, by the means mentioned above,

avoiding vegetables rich in oxalates, such as

rhubarb and sorrel, promoting the action of the

skin by exercise and bathing, and the use of the

mineral waters already indicated, form the treat-

ment. Since the deposition of phosphates de-

pends on alkaline urine, the result of impaired

health, tonic treatment is valuable, and the use

of dilute nitro-muriatic acid (10 to 15 drops in

water after meals) is urged.

The intense i:>ain caused by the passage of

a stone is relieved by hot baths, and hot applica-

tions to the loins and side. Opium or morphia

in repeated doses is often necessary, but their

administration is only safe in the hands of a

medical man. Inhalation of chloroform may be

necessary in the agony of an attack.

Dropsy of the Kidney {Hydronephrosis,

Greek hudor, w^ater, and nephros, the kidney).

This is a chronic disease due to an obstruction

to the escape of urine from the kidney. The

obstruction is in the ureter and may be in any

part of its course, frequently towards the end

near the bladder, and often due to a stone ar-

rested in its progress towai'ds the bladder. The

result is that the pent-up urine widens the

ureter and pelvis of the kidney, leads to wast-

ing of the substance of the kidney by its pres-

sure, so that in the end the kidney may be

converted into a sac filled with fluid.

The detection and treatment of the condition

it is needless to note here.
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Rare Diseases of the Kidney.

Cancer, tubercle, and syphilitic disease may
attack the kidney. Hydatid disease, similar to

that occurring in the liver (p. 172), also occurs

in the kidney.

Movable Kidney is the term applied when
the organ is loosely connected to the wall of the

belly, to which it is usually firmly bound, so

that its position may be altered in various direc-

tions. It is more common in women than in men.

It may give rise to no symptoms, or may occa-

sion uneasiness and pain of a sickening kind.

Bandages are used to keep the kidney in

position, and in particular cases an operation

may be undertaken to fix it to the wall of the

belly.

UNUSUAL CONDITIONS OF THE URINE
AND THEIR DETECTION.

The Examination of the Urine.—A care-

ful examination of the urine is capable of yield-

ing very important indications of the state of

health of a person. Sometimes the presence of

a disease, quite unsuspected, is revealed by it,

and it is a very common thing for physicians,

unable because of vague s}unptoms to decide

what is wrong with a person, to have all doubts

set at rest by examining the urine. Moreover,

such an examination frequently affords the most

reliable evidence as to the progress a sufferer is

making, whether towards recovery or towards

a more serious state of disease. It will, there-

fore, not be out of place in a work specially

intended for the guidance of pei*sons not ac-

quainted wdth medical science, to give a brief

account of the main steps in such an examina-

tion. Besides such an account will help to

show that the modern practice of medicine rests

on a really scientific basis, and is not a mere

rule of thumb, hap-hazard procedure. If this

were fully realized by the public, the writer is

confident it would lead to them taking greater

care to place themselves, when the state of their

health demanded it, in the hands of educated

medical men, and would impre.ss them with the

risks they run in seeking the coumsels of quacks

and impostors.

The appearance of the urine should first be

regarded. It ought to be quite clear and trans-

parent, depositing after some time a light cloudy

precipitate consisting of mucus from the urinary

pas.sages. The urine may grow muddy and cloudy

when it has become cool, or soon after being

passed. A small quantity should be placed in a

test-tube or metal-spoon, and gently heated over

a gas or spirit-lamp flame; if it clears up, the

deposit is urates. This is due frequently to

feverish states, and to disturbance of the diges-

tive system. If the gentle heat makes it more
cloudy, a few drops of common vinegar should

be added. If it then clears up the deposit has

been phosphates, and indicates that the lu’ine

has been alkaline. It should be noticed that if

the urine has stood for some time this may have

been due to decomposition in the urine. For

urine when passed should be acid, but after

standing for some days it undergoes decomjjosi-

tion and becomes alkaline, when phosphates are

precipitated, making it muddy. It is only when
phosphates appear in freshly passed urine, or in

urine quite recently passed, that they are signi-

ficant. Then they indicate decomposition occur-

ring in the bladder, or an altered condition of

blood and nutrition, requiring further investi-

gation.

The nature of deposits other than those men-

tioned is determined by means of the micro-

scope.

The colour of urine varies with the degree

of its concentration. That which deposits urates

is high-coloured. Other very high-coloured

urines should be tested for blood and bile as

mentioned further on.

The quantity of urine passed in 24 hours is

between 2^ and 3 junts. It varies Avith the

quantity of water taken, and with the activity

of the skin, being less when the skin is active, as

in warm weather, when it is of a darker colour,

and greater when the skin is less active, as in cold

weather, when it is ]>ale and limpid. Nervous

pei'sons pass a large quantity of clear urine of

low sj)ecific gravity (see Polyuria, p. 302).

When a constantly large quantity of urine is

pas.sed, it ought to be examined for sugar (see

Diabetes, p. 303). Persons ought to distin-

guish between passing a large quantity of urine

and passing it often. Irritability of the bladder

will cause frequent desire to pass water, and the

person may conclude that an unusually large

quantity is voided. This is settled by collect-

ing all that is expelled in 24 hours and measur-

ing it. A constantly small quantity ought to

lead to investigation for kidney disease.

The determination of the specific gravity

of the urine is the next step in a systematic

examination of the fluid. This is done usually

by means of an instrument, called a uri no-

meter, shown in Fig. 142. It consists of a glass

bulb of an oval shape, loaded at one end by a

small quantity of mercury, and prolonged, at
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the other end, into a stem which has a series of

marks on it at regular intervals, each mark

having a number attached. The instrument is

so constructed that if it be immersed in a tall

glass containing distilled watei', it will sink in

the water for a certain distance and then float

with the stem upright. The

water will reach to the top

score on the stem, marked

0. Now if 10 ounces of

common salt be dissolved

in 1000 ounces by weight of

distilled water, and if the

tall glass be nearly filled

with this solution, and the

urinometer placed in it, it

will sink till the stem is

immersed up to the mark

10, indicating that there ai’e

10 parts of solid matter in

every 1000 pai’ts of the fluid.

Suppose now the tall glass

be nearly tilled with urine,

and the urinometerbe placed

in it, the level to which the

stem is immersed in the

urine can be read off, and

thus the quantity of solid

matters ascertained. If the urinometer floats

at the mark 20, that means that in every

1000 parts of such urine there are 20 parts of

solid matters dissolved, and so on. The specific

gravity of i;i’ine is usually about 1020. But

it varies with circumstances. Thus if the skin

be very active or the weather hot a large

quantity of water will escape by the perspira-

tion, the quantity of water expelled b}^ the

kidney will be less, and the urine will contain

a greater quantity of solids in proportion to its

liquid parts. Again, if a large quantity of

water or other dilute fluids be drunk, more

water will escape from the kidneys and the

urine will be more dilute. In order not to be

misled by temporaiy variations one ought to

collect all the urine passed in 24 hours, mix it,

and take a sanq)le of the mixture.

A low specific gravity, 1015 or thereby, should

lead to testing for albumen, not because the

presence of albumen lowers the specific gravity,

but because in albuminuria there is frequently

a diminished quantity of the usual solids of the

urine. A high specific gravity, 1030, 1035, &c.,

almost surely indicates diabetes.

The acidity or alkalinity of the urine is de-

termined by the use of blue litmus paper, which
remains blue if dipped into an alkaline fluid,

but is changed to red if the fluid be acid. As

already stated healthy urine is feebly acid when

passed. After a little it becomes more acid,

and then with decomposition it becomes alka-

line. Urine may be affected in this direction

by food and drugs, a diet rich in animal food

rendering it highly acid, and one rich in vege-

table diet or alkaline drugs (soda, ])Otash, &c.)

tending to make it alkaline. If there is no

reason in the food for one condition or the

othei-, further examination is necessary, lest the

high degree of acidity indicate excess of uric

acid in the system, as in gout or in the condition

tending to the formation of uric acid stone, or

lest, on the other hand, some affection of the

bladder be causing premature decomposition of

the urine and its consequent alkalinity, or lest

some other serious condition of body be pre-

sent.

The detection of albumen in the urine is of

great importance. A small quantity of urine

is heated to boiling in a test-tube over a gas or

spirit-lamp flame, a few drops of acetic acid

being added. If albumen be present in any

quantity a white flaky precipitate appears, the

thickened albumen. Any one can imitate this

test by mixing a small quantity of white of egg

with water, placing it in a test-tube and boiling.

In extreme cases the urine may become almost

solid. A simple way of performing the test is

to take some urine in a metal spoon, add a few

drops of vinegar and heat to boiling. If albu-

men be present in very small quantity this test

is not delicate enough. A more satisfactory

one is afforded by pouring the urine into a test-

tube to the depth of from 1 to 2 inches, inclin-

ing the test-tube to one side and pouring down

the side gently, and drop by drojj, strong nitric

acid, to the extent of half the quantity of urine.

Then gently raise the test-tube to the \ipright

position, taking care not to shake the fluid.

The nitric acid and urine will be found to form

two layers distinct from one another, the heavy

nitric acid at the bottom of the tube and the

urine above it. If albumen be pi’esent a white

cloud appears at the junction of the two fluids.

The success of the test largely depends on the

two fluids being kept from mixing.

To detect bile take a small quantity of urine

in a test-tube, drop in a small morsel of lump-

sugar, incline the test-tube and slowly pour

down the side a quantity of strong suljfliuric

acid (oil of vitriol) eqiial to that of lu’ine. The

acid forms a coloiudess layer at the bottom,

urine is above it, and the piece of sugar is be-

tween the two. Eaise the test-tube and watch
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tlie junction between the two layers, the fluids

being kept from mixing by shaking being pre-

vented. The appearance of a deep purple colour

indicates the presence of bile. A dark brown
colour of burnt sugar, caused by the action of

the acid on the sugar, must not be mistaken

for the purple. Bile is present in the urine

in jaundice and diseases of the liver, to which

refer (pages 195 to 199). Another method con-

sists in pouring some urine on a white porce-

lain plate and pouring beside it some drops of

turning nitric acid (nitric acid containing nitrous

acid). At the junction of the fluids there ap-

pears a play of colours, beginning with green

and going on to blue, violet, red, and ending in

yellow. Both these tests give satisfactory results

only in experienced hands.

To detect sugar in urine there are various

tests. Fill a test-tube to one-third with urine,

add an equal quantity of liquor potassje, and

boil the top of the mixture, by causing the

flame of a spirit-lamp to play on the side of the

tube. The appearance of a sherry-brown colour,

deepening on continued boiling, indicates the

})resence of sugar. Another test consists in

adding a drop or two of solution of sulphate of

copper to urine in a test-tube, then enough

liquor potassse to give a clear dark blue solution,

then boiling the surface of the mixture. If

sugar be present a red or orange coloured pre-

cipitate appears. The presence of sugar indi-

cates diabetes.
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Fig. 14.3.—The Microscopical Appearance of certain Deposits

of Unhealthy Urine.

A, Various crj’stals of uric acid, found in acid unne. B, The

larger crystals are phosphates. These are found in alkaline

urine. The small spiked balls, &c., are urates of ammonia. C,

Crystals of oxalate of lime (see p 299). I), Organized deposits;

t, tube cast ; b, blood cells ; c, cells of the kidney or bhulder , p,

pus cells (matter).

By examination with the microscope the

presence of blood (see Haematuria, p. 304),

matter, crystals of uric acid or oxalate of lime

(see p. 299), cells from the kidneys or urinary

passages, casts of the tubules of the kidney,

produced by material capable of clotting, being

poured into the tubes as a result of inflamma-

tion (see Bright’s Disease), and other unusual

constituents may be detected. The urine is al-

lowed to stand for some time in a conical glass. A
glass tube drawn to a flne jioint is passed down
to the bottom and a few drojis of the fluid are

withdrawn. A drop is placeil on the centre of

a glass slide, used for microscopical purposes,

and covered with a cover-glass. The slide is

jilaced on the stage of a microscope and exam-

ined with a lens magnifying by, 300 diameters.

The forms of these various bodies are exhibited

in Fig. 143.

Albuminuria is the condition in which albu-

men is found to exist in the urine. It is a

symptom of disoi'der of the kidneys. (See Con-

gestion OF THE Kidneys and Bright’s Dis-

ease, pp. 294, 295.) The tests for albumen in

the ui'ine have been mentioned on the preced-

ing page.

Polyuria {Diabetes Insipidus) is a disease

characterized by the passage of large quantities

of urine, of low speciflc gravity (1001 to 1010),

and without the presence of albumen or other

unhealthy constituent.

It is a curious and rare disordex’, its cause

being not understood. It is hei’editai’y and has

been known to be tx'ausinitted thx'ough four

generations, and is related to true diabetes, in

wliich sugar is present in the mane. It may occur

at any age and to either sex. It may exist in the

newly-born child, and is I'ather moi'e common
in early than in later life. It is sujxposed to

be connected with tubei’culosis (Sect. XIV.),

disease of the brain, and intemjxei-ance. Its

supposed connection with nervous disease is

sti'engthened by the fact that the famous French

physiologist, Claude Beiaiax'd, who found that a

punctui-e in the floor of the fourth venti’icle of

the bi’ain (p. 91) at a jxarticular spot occasioned

true diabetes, found also that a puncture in a

slightly different situation pi’oduced polyuria.

Its chief symptom is the excretion of large

quantities of urine, even larger quantities than

in time diabetes. The mane is of low speciflc

gravity and contains no albumen or sugar.

Pailfuls of urine may be passed daily, and the

person is toi’mented by constant desii'e to diink

and to pass watei’. Thii’st is present, and occa-

sionally the appetite is gi’eat. A patient of the

French physician. Trousseau, was paid by some

restaurant keepers not to dine there, since the

quantity of bread (supplied without extra charge)

he consumed was enormoxis. Some suffering

from this disease can drink lai’ge quantities of
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intoxicating liquors without being in any way

affected thereby. In many cases no other symp-

toms accom])any tlie disease, and the jiatient

may live to a good age. In other cases impair’ed

health follows, though death is usually owing

to some other affection.

No treatment of special value is known.

The diet should be regulated, and tonics (quin-

ine, iron, and strychnine tonic—see Prescrip-

tions) administered. AVater should not be

withheld. Ergotine, in doses of 2 grains twice

or thrice daily, and continued for some time

with occasional intervals, might prove of benefit.

Diabetes Mellitus (from Greek dia, through,

and haino, I flow, and meliita, a bee; Glycosuria

—sugar in the urine) is a disease of which the

chief symptom is the presence of sugar in the

urine.

Its cause is not known. Claude Bernard found

that it might be artificially produced in animals

by puncturing the floor of the fourth ventricle of

the brain. It is sometimes hereditary and may be

present at any age and in both sexes, being most

common in adults fi’om 25 to 60 years of age.

The symptoms are the passing of a constantly

excessive quantity of urine, which gradually

becomes more and more abundant, thirst, ex-

cessive aj)petite, dry harsh skin, and gradual

loss of flesh and strength. These symptoms

usually increase slowly. The urine is pale in

colour, with a peculiar sweetish heavy smell;

from 8 to 20 or 30 pints may be passed daily;

it is of high specific gravity (1030 to 1040); and
the presence of sugar is sometimes indicated by
the patient noticing that it is attractive to flies,

bees, &c. It rapidly ferments if kept in a warm
place. The presence of sugar is determined by
the tests mentioned on p. 302. The large quan-
tity passed causes frequent calls to pass water.

The thirst cannot be satisfied, and is accom-
panied by a pai’ched and clammy condition of

mouth and throat. Appetite is often voracious,

though in the later stages it may be lost. The
tongue is red and irritable, the gums inflamed
and the teeth liable to decay. Costiveness is

common. The body is wasted, the strength

reduced, and languor and weariness produce
disinclination to exertion. The harshness of

the skin is marked, there is tendency to boils,

and wounds do not readily heal. Failure of
sight from the formation of cataract is frequent.
While these are the symptoms of a marked
case, sugar may exist in the urine without any
prominent symptom leading to its detection.

Specially is this liable to be the case when the

disease begins in persons advanced in life. In

two cases, under treatment by the writer, an

intolerable itching about tlie genital organs led

to an examination of the urine and the detection

of diabetes, of which no other marked symptom

was present. Stout peo])le advanced in life

may thus be affected without losing their stout-

ness, in whom dyspepsia and general weakness

are the chief complaints. In such patients re-

covery is much more probable than in the fully

evident disease, and the complaint is in no way

so distressing. The disease is essentially a

chronic one, though death occurs, in some cases,

with great rapidity. The younger the patient

the more grave is the disorder. From six

months to three or four years is the duration

of the disease, and it terminates by exhaustion

or by other induced diseases. Consumption is

liable to attack and carry off a diabetic person.

Death sometimes occurs by coma (unconscious-

ness), and then it may be sudden.

Treatment.—The chief treatment consists in

regulation of the diet. All articles containing

sugar or starch (which is converted into sugar

in the body) should be rigidly excluded. To

show what substances may be eaten, because of

absence of sugar or stai’ch, and what may be

drunk, as well as what ought to be avoided,

because of the sugar or starch they contain, the

following tables from Pavy are given :

—

The Diabetic Patient May Eat

Butcher’s meat of all kinds, except liver.

Ham, bacon, or other smoked, salted, dried, or cured

meats.

Poultry. Game.
Shell-fish and fish of all kinds, fresh, salted, or cured.

Animal soups not thickened, beef-tea, and broths.

The almond, bran, or gluten substitute for ordinary

bread.

Eggs dressed in any way.

Cheese. Cream cheese.

Butter. Cream.

Greens. Spinach. Turnip tops. * Turnips.

* French beans. * Brussels sprouts.

Cauliflower. * Broccoli. * Cabbage.
* Asparagus. * Sea-kale. * Vegetable marrow.

Mushrooms.

Water-cress. Mustard and cress. Cucumber. Lettuce.

Endive. Kadi.shes. Celery.

Vinegar. Oil. Pickles.

Jelly, flavoured but not sweetened.

Savoury jelly.

Blanc-mange made with cream but not milk.

Custard made without sugar.

Nuts of any description except chestnuts. Olives.

“Those marked with an asterisk may only he eaten in
moderate quantity, and should be boiled in a large quantity
of water.
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Must Avoid Eating

Sugar in any form.

Wheaten bread and ordinary biscuits of all kinds.

Rice. Arrowroot. Sago. Tapioca. Macaroni.

Vermicelli.

Potatoes. Carrots. Parsneps. Beet-root.

Peas. Spanish onions.

Pastry and puddings of all kinds.

Fruits of all kinds, fresh and preserved.

The Diabetic Patient Mat Drink

Tea.* Coffee.* Cocoa from nibs.*

Dry sherry. Claret. Dry Sauterne. Burgundy.

Chablis. Hock.

Brandy and spirits that have not been sweetened.

Soda-water.

Burton bitter ale, in moderate quantity.

Must Avoid Drinking

Milk, except sparingly.

Sweet ales, mild and old. Porter and stout. Cider.

Lemonade. Ginger-beer, &c.

All sweet wines. Sparkling wines. Port wine.

Liqueurs.

Thus the patient must deny himself sugar in

every form, and he must leave ordinary bread,

biscuits, potatoes, and sweet vegetables out of

his diet. This may be done gradually by drop-

ping potatoes and taking only a small half-slice

of bread well toasted, or bran bread well toasted.

Special bread is made for the diabetic called

gluten bread, made of flour out of which all the

starch has been washed. It is unhappily not

very palatable, and patients soon tire of it.

Almond cakes may be used. For drinking, soda-

water, or soda-water and cream is refreshing.

The patient should take regular moderate

exercise, flannels should be worn, and warm
baths frequently taken.

Many medicines have been tried, but none

are very successful. Opium and ergot are pro-

bably the best, and may be taken in pill, con-

taining ^ grain powdered opium and 2 grains

ergotine, one thrice daily. In many cases the

use of opium ought to be pushed, but not with-

out medical supervision.

It should not be forgotten that the regulation

of the diet is the chief treatment, and that a

return to ordinary diet, because of the irksome-

ness of a restricted one, is almost certain to

restore the worst symptoms. Efforts should

be made, by constantly varying the kinds of

food used, of those recommended in the first list,

to diminish as much as possible the feeling of

loss, because of the want of customary things.

Blood in the Urine {Hcematuria and Hcema-

tinuria). Blood may exist in the urine under

a variety of circumstances. It may come from

the kidney, from the ureter, from the bladder,

or other parts of the urinary tract. If it come

from the kidney it is more likely to be uniformly

mixed with the urine, which has in consequence

a smoky colour, than when it comes from

the bladder, when it is more likely to present

the a])pearances of ordinary blood and to be

less mixed with the urine. It may be passed

in clots. Congestion of the kidney, or inflam-

mation of various kinds, or the presence of stone

may be among its causes, while growths or stone

in the bladder commonly produce it. When it

is in small quantity the smoky colour of the

urine suggests its presence, and this may be

most easily verified by discovering blood cor-

puscles in a drop of the urine examined by a

microscope.

Paroxysmal haematinuria is the term ap-

plied to a curious affection, due to exposure to

cold, in which the patient, after complaining

of uneasiness across the loins and chilliness,

becomes extremely cold, is pale, has an attack

of shivering, shortly afterwards passes urine

resembling porter, very dark coloured and

muddy, because of the presence of blood. Some-

times sickness and aching in the limbs at-

tend the attack, which soon passes off, but is

liable to occur again suddenly after varying

intervals. Sometimes the attacks occur after

regular intervals. The poison of ague has been

said to have a part in the tendency to the

disease.

Treatment for bloody urine depends on its

cause. When it is coming in any quantity the

person should be kept quiet in bed. Cold com-

presses may be applied over the loins if it is

supposed to come from the kidneys, or over the

lower part of the belly if it is sujiposed to come

from the bladder. If the discharge is profuse,

5-grain doses of gallic or tannic acid may be

administered by the mouth every four or six

hours while necessary. During the paroxysmal

attacks the patient should be kept warm in bed.

The prevention of the attacks is more easily

accomplished than the treatment. Exposure to

cold and wet should be avoided; the person

should be clothed in flannel; and quinine and

iron tonics should be taken.

In both kinds of cases, however, the deter-

mination of the causes of the disturbance is so

difficult, and their recognition of so much im-

portance, that no delay should be made in con-

sulting a physician.* With cream but without sugar.
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Chylous Urine {Chyluria) is a condition in

which the urine is milky from the presence of

chyle or lymph (p. 200) and clots, like size,

on standing. It is a disease of tropical climates.

In many cases the disease has been associated

with a woi’in, the Filaria sanguinis hominis,

occurring in the blood.

Suppression of Urine is the term applied

when no urine is passed from the kidneys. It

is to be distinguished from retention of urine

(p. 306), in which the kidneys form urine which

accumulates in the bladder. It is a very serious

condition, occurring in the coui'se of cholera,

certain infectious diseases, and inflammations of

the kidneys, and if continued leads to unemic

poisoning (p. 296). In cases of hysteria sup-

pression of urine may last for some time with-

out any symptoms of uriemia.

DISEASES OF THE BLADDEE.

Inflammation of the Bladder {Cystitis) is

of the nature of catarrh (p. 154), in which the

lining membrane of the bladder becomes con-

gested and swollen and pours out mucus.

Bi’eaches in the mucous membi’ane may occur

leading to ulceration, blood may escape from con-

gested vessels, and ab.scesses in the walls may
be produced. Irritation of the bladder from the

presence of stone, or from the retention of urine,

occasions it. The irritation is sometimes due

to substances in the blood. Thus poisoning by
cantharides, the material of which fly blisters

are made, occasions a very painful inflammation

;

and this may result from absorption from a fly

blister placed on some part of the body. Ex-
tension of inflammation, such as that of ffonor-

rhoea, excessive drinking, and exposure to cold,

are other causes. The disease may be acute or

chronic.

The symptoms are frequent passing of water,

or constant desire to pass it, not much being
expelled at a time, the act being accompanied
by tenderness or burning pain. There is also

tenderness or pain over the region of the blad-

der in the lower part of the belly, or in the

groins, and in the region of the fundament.
Fever is present. The urine is cloudy with
mucus, or contains it in quantity, and blood
may be mingled with it. In chronic forms the

symptoms are less marked, but the urine is

more altered and may be offensive to the smell.

Treatment.— Hot fomentations should be
applied to the lower part of the belly or be-
tween the legs. Warm baths are useful. The

bowels should be freely opened by a dose of

calomel followed by castor-oil, or by a warm
injection. If the pain is severe, 10 to 15 drops

of laudanum may be given, at intervals of 2 or

3 hours, to be stopjied when the pain is relieved.

Plenty of watery drinks should be allowed,

barley water, linseed tea, &c. The patient

should be kept at rest, and only mild diet with-

out stimulants allowed. Should the inflamma-

tion be due to the presence of stone or other

irritant its removal is, first of all, nece.ssary.

In chronic cases it is important that the bladder

be thoroughly emptied, and for this purpose

the use of the catheter (see Medical and Sur-

gical Appliances) is often necessary. Baths

or hot fomentations are useful for relieving

pain. The medicines mostly used are infusion

of the leaves of buchu, of red bearberry {uva

ursi), of pareira brava, or of the root of dog’s-

grass itriticum repens). These infusions are

made as one makes tea, one or two ounces of

the leaves or root being used to one pint of

boilinsf water. The dose is one to four ounces

of the liquid three times daily. The freshly-

prepared infusion is best; but fluid extracts

may be obtained from chemists, of which one

tea-spoonful in water is a dose.

Irritability of the bladder is indicated by

frequent desire to pass water, the frequency not

being due to an excessive quantity of water re-

quiring to be voided. It is often due to excessive

acidity of the urine, to irritation in the bowels,

such as piles may induce, or in neighbouring

organs, in women to irritation of the womb, in

children to the irritation of worms. The irri-

tation may be in the prostate gland at the neck

of the bladder. Mere nervousness may occa-

sion it.

Treatment. — The cause of any irritation

should be sought for and removed, if possible.

Excessively acid urine may be corrected by

alkaline remedies such as citrate of potash (20

grains in water), excessively alkaline urine by

10 drops dilute hydrochloric acid in water, the

doses being repeated several times daily as re-

quired. Belladonna (j grain of the extract in

pill) is useful, specially in nervous cases. If the

person is in weak health quinine and iron tonics

are called for. Plain diet is necessary, and all

excesses should be avoided. Ilegularity of the

bowels is of great consequence.

Paralysis of the bladder may be the result

of injury or disease of the spine, or of parts in

the neighbourhood of the bladder, Over-dis-
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tention of the bladder often leads to inability

to empty it properly. As a result either the

urine is retained in the bladder or it constantly

dribbles away. In such cases the catheter

must be passed (see Medical and Surgical

Appliances).

Retention and Incontinence of urine.

—

In retention the bladder is constantly full and

the patient cannot empty it. It is, however,

commonly accompanied by constant dribbling

of urine, so that the person thinks his bladder

cannot hold the urine. He imagines his bladder

is empty, whereas it is simply the overflow, the

quantity that cannot find accommodation in the

already over - distended bladder, that escapes.

True incontinence is present when the bladder

can retain no urine, and such cases are rare,

occurring only in paralysis. As a rule in so-

called incontinence, affecting usually men ad-

vanced in yeai-s, the bladder is over-full, being

unable to empty itself, and only the overflow

dribbles away. In the lower part of the belly

the distended bladder may be felt as a tumour,

and uneasiness is experienced there.

The treatment consists in passing the catheter

and withdrawing the urine; and this requires

to be done regularly till the bladder recovers its

tone. Retention sometimes occurs suddenly

—

for example, to men on a journey who cannot

get an opportunity to empty the bladder, and

who, when the opportunity occurs, find they

cannot then make water in spite of effort.

Sometimes in such cases a hot hip-bath relieves.

Incontinence of urine in children is spoken

[Sect. XL A.

of in the section devoted to Diseases of Chil-

dren.

Stone in the bladder.—The causes of the

formation of stone have been considered at

p. 298.

Its symptoms are irritability of the bladder,

fre(]^uent desire to pass water, and symptoms of

chronic inflammation. There is pain occasionally

at the neck of the bladder or point of the penis,

aggravated by jolting exercise. The stream ot

urine is sometimes suddenly arrested by the

stone falling over the opening from the bladder,

and on the person changing his position it flows

again. Blood frequently occurs in the mine.

Stone cannot, however, be absolutely said to be

jiresent till a surgeon has detected it with a

sounding instrument.

Treatment consists in crushing the stone by

means of an instrument passed up the passage

into the bladder, and allowing the fragments to

be washed away in the urine. Such an opera-

tion is called lithotrity. The stone may be

removed entire by means of an opening made

into the bladder, through which the stone is

drawn by forceps. This operation is called

“ cutting for stone ” or lithotomy. Relief from

some of the symptoms may be had by such

measures as are recommended for inflammation

of the bladder (p. 305).

Tumours of various kinds, cancerous and

others, may occur in the bladder, and lead to

symi)toms of chronic inflammation, sometimes

to serious loss of blood.

Section XL—THE SKIN, HAIR, AND NAILS.

A.—THEIR ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

The Skin

:

Its structure—Dermis and Epidermis

;

Sweat glands;

Hair and Nail;

Glands (Sebaceous) of the hair;

Functions of the protection—excretion—the nature of sweat—regulation of temperature-

absorption.

The skin occupies an important position as an

organ of the body. It is a blood-purifying organ

in as true a sense as the lungs or kidneys are,

while it also performs other very important

duties. It is not, therefore, merely a protective

organ as is too generally supposed. It does

form an external covering for the deeper tissues

over the whole body, and that its protection is

very necessary and efficient everyone knows

who has experienced the pain produced by the

contact of almost anything with a part of the

body from which the top skin has been re-

moved; but in some respects this is the least

valuable, though the most apparent, of the

functions it discharges.

Its structure is remarkably complex. The
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skin consists of a deep layer called the dermis,

corium, or true skin (cutis vera), and of a su-

perficial layer—the epidermis (Greek epi, upon,

and derma, the skin), cuticle, or scarf skin

(a. Fig. 144). The true skin consists of fibrous

tissue, the bundles

of which form a

felted intei’lacement.

It lies upon a bed

of fatty tissue (c' d,

Fig. 144) which fills

up the inequalities

of the sui’face on

which the skin rests.

Groups of the fat

cells of this tissue

also abound in the

deepest layers of the

true skin. Pervad-

ing the fibrous tissueO
is also an abun-

dance of fibres of

the elastic sort (p. 16) which confer elasticity on

the skin. The true skin {h-e) is very vascular,

that is, is richly supplied with blood-vessels, so

that when cut it bleeds; and nerve fibres ai’e

likewise disposed in it, conferring sensibility.

The surface of the true skin is thrown into a

series of elevations, papillce, or finger-like

minences {h, Fig. 144) which are specially rich in

capillary blood-vessels and nerve endings, and

which are thus particularly vascular and sensi-

tive. Above the true skin is the scarf skin, the

projections of the former fitting into excava-

tions in the latter. The epidermis, however, is

composed entirely of cells, and is quite devoid

of blood-vessels or nerves, so that it may be cut

without bleeding or pain. There are several

layers of cells, and the shape of the cells alters

from the deep parts upwai’ds. The cells directly

lining the surface of the true skin and the pa-

pillte are columnar and nucleated. They are

soft and active cells, and clothing the papillse

are several layers of them. In the layers nearer

the surface the cells lose their columnar shape

and become more flattened. They also gradn-

ally become less soft and more horny, until

towards the surface they are flattened and
scale-like. The surface scales are continually

being thrown or rubbed off, and their ])laces

are supplied by deeper cells which reach the

surface by growth from below. New cells are

continually being produced in the deep layer

in contact with the true skin; and as they are

formed they push upwards the already existing

cells. So that cells originally active and columnar

gradually pass upwards, becoming horny, till

they are finally cast off. The fine white dust

that one may scrape off the skin consists of these

horny scales.

It is in the deej) and active layers, called the

rete mucosum, of the epidermis that colour-

ing matters are present, which give the hue to

the skin. For example, in dark races black

pigment is pre.sent in these cells. The epidermis

is thickest over the parts exposed to greatest

pressure or friction, securing protection to the

sensitive true skin below.

At the openings of the body the skin passes

into mucous membrane, the structure of the

two being practically identical, the differences

being merely in the thinness of the epidermal

covering of the mucous membi’ane and the in-

creased supply of blood to the membrane.

Glands of the Skin.—The special glands of

the skin are the sudoriparous (e. Fig. 144) or

sweat glands (Latin sudor, sweat, and pario, to

bring forth). They are tubular glands. Deep

in the substance of the true skin, or in the fatty

tissue beneath it, the tube is coiled up into a

sort of ball. From the coil the tube ]>asses iip-

wards through the true skin, following a wavy

course, till it reaches the epidermis, which it

penetrates in a spiral manner till it opens on

the surface. Two of such glands are shown in

Fig. 144(ee'). The tubes consist of delicate mem-
branous walls lined within by cells. The coiled

part of the gland is surrounded by a dense net-

work of fine blood-vessels, and thus the cells of

the gland are se])arated from the blood by only

a very fine membranous partition, and can draw

from it what supplies they need for their par-

ticular woi’k.

It is estimated that the total nund)er of sweat

glands in the human skin is over two millions.

They are not, however, equally distributed over

the body. They ai’e fewest in the back and neck,

where it is estimated there are on an average

400 to the square inch. They are in greatest

number in the skin of the palm of the hand,

where they amount to nearly 3000 in each

square inch, accoi’ding to Erasmus Wilson,

3528. Their openings occur on the ridges into

which the skin is there thrown, and may be

made out by a hand lens. Next to the palm

of the hand they occur in greatest number in

the sole of the foot, next on the back of the

hand and foot, and the smallest number is that

already noted in the skin of the back. The length

of a tube, when fully straightened out, is about

4 inch; so that, according to Sir E. Wilson, in

Fig. 144.—The Stracture of the Skin.
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oue square inch of skin from tlie palm of the

hand there is a length of sweat tube equal to

73^ feet. Estimating the number of glands in

the body to be between two and three millions,

the total length of tube devoted to the secre-

tion of sweat would be about 10 miles. Accor-

ding to Erasmus Wilson’s estimate it amounts
to even S8 miles.

Haip.— Hairs and nails are originally de-

rived from the epidermis, and are essentially

cellular structures. A hair is formed by a fokl-

ing or dipping inwards of the skin. A depres-

sion or furrow is thus formed, the inner walls

of the depression consisting of the infolded epi-

dermis. The depression takes the shape of a

sac and is called the hair sac or hair follicle.

At the bottom of the follicle is an enlarged

papilla of the true skin (c. Fig. 145) pushed

downwards by the folding-in process. Like the

Fig. 14.3.—Hair, Hair Follicles and Glands.

a, epidermis; b, true skin; c, hair bulb; a, se'naceous glands;

e, muscle and hair sac.

other papillfe of the skin it is covered with the

active cells of the deep layer of the epidermis,

which form a bulbous enlargement over the

papilla, that is, the root of the hair. As the

cells in direct contact with the papilla grow and

multiply those above them are pushed upwards

to make room for them, and owing to the sha])e

of the hair sac the cells become packed together

so as to form a cylinder or stem, which finally,

as the growth from below goes on, is pushed

out beyond the skin as the shaft of the hair. A
hair thus consists of a peculiar arrangement of

the cells covering the true skin. So closely are

the cells packed to form the cylinder tliat a

fibrous appearance is presented, except in the

centre of the hair— the medulla—where the

cells still retain their shape, and make the hair

appear different in the centre from the circum-

ference. The hair is thus not (l tuhe hut cl solid

rod composed of cells packed tightly at the cir-

cumference and loosely in the centre. Some-

times little spaces exist in the centre owing to

absorption of cells, and the spaces are filled with

air, giving in some parts the appearance of a

tube, when the hair is examined under the mi-

croscope. The different colour

of hair is due to pigment pre-

sent in the cementing substance

between the cells as well as in

the cells themselves.

Fig. 146 shows the appear-

ance under the microscope of a

hair, the cells overlapping one another like tiles

on a roof.

Glands of Hair.— Opening off from each

hair sac are one or two glands (/j Fig. 144),

the sebaceous glands (Latin sebum, tallow).

They are also shown in Fig. 145, d, and consist

of groups of minute sacs lined with cells, which

produce an oily material to lubricate the hair

and skin. Connected with each hair sac, espe-

cially if of a good size, is a bundle of involuntary

muscular fibres {e, Fig. 145). The bundle passes

in such a direction that, when it contracts, the

hair sac, which is placed obliquely in the skin,

is caused to become more upright, and thus the

hair is made “to stand on end.” It is this that

causes the appearance of “ goose’s skin.”

A Nail is also a compact mass of epidermal

cells. At the bottom of a fold on the skin is the

root of the nail, at which growth takes place by

multiplication of cells. The nail is thus con-

tinually pushed forward by the growth behind.

The bed on which the nail rests, and from which

it also receives additions, is formed by numerous

papillae of the true skin.

Just as ill man hair and nails are altered

ejiidermal structures, so the feathers of birds,

and the claws of animals, are formed from the

surface layers of the skin.

Functions of the skin. Manifestly the skin

•covers in and protects the more delicate struc-

tures that lie beneath it. This it does by means

of the horny and insensitive eindermis ;
for

everyone knows that if an injury tears off the

cuticle the uncovered true skin is keenly sensi-

tive to the slightest contact with any foreign

body, and to heatiand cold. The epidermis also

protects from the absorjition of poisons, for one

may handle with inq)unity, when the skin is

whole, substances which, gaining access by the

smallest wound, might cause serious injury. The

skin, however, ranks as an excretory organ of

importance. Its excretion is c.alled sweat, and

is the product of the sudoriparous glands. In

addition the sebaceous glands secrete an oily

fluid useful for lubrication.
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The sweat or perspiration is a colourless

transparent fluid, consisting chiefly of water,

but containing a small quantity of saline ma-

terial and traces of urea, and being of acid reac-

tion. In some parts of the body, and es})ecially

in the arm-pits, the glands secrete a substance

having ca peculiar smell. It would seem also

that some carbonic acid gas passes off by the

skin, but not more than Ayth of what escapes

by the lungs. In ordinary circumstances the

sweat passes off from the skin as vajjour as fast

as it reaches the surface. One would readily

conclude, therefore, that usually the skin is not

active. This is not so. On an average the quan-

tity of water that escapes from the skin as va-

pour is about 2 lbs. daily. If strong exercise be

engaged in, or if the body be exposed to great

external warmth, particularly when the external

air is moist, the sweat becomes moi’e abundant,

and, unable to pass off quickly enough, collects

on the surface in drops. A distinction is, there-

fore, drawn between insensible perspiration,

the perspiration that passes from the skin un-

seen as vapour, and sensible perspiration, the

sweat that collects on the surface. The dis-

tinction is worth noticing, since water is con-

tinually being lost from the surface of the body,

though at times it is quite apparent, and at

other times not so. A man’s weight may be

reduced several pounds in an hour by loss

through jjerspiration alone. To some extent this

may explain the weakening effect produced by

excessive sweating in the course of some diseases,

for example the night-sweats of consumption.

It is in the coiled part of the sudoriparous

gland that the sweat is pi'oduced. The blood

that surrounds the coil in capillaiy vessels is in

intimate connection with the cells of the gland,

and it is from the blood that the cells separate

the materials that form the perspiration. It is

thus apparent that the greater the quantity of

blood flowing to the skin the more sweat is

likely to be formed. The blood-vessels of the

skin, like the blood-vessels of other parts of the

body, are under the control of the nervous

system, by which their width is regulated. If

the nervous control is removed the blood-vessels

widen, moi’e blood flows through them, and
more raw material is brought to the glands. In

other ways the blood-vessels may become more
fully charged with blood than usual. External

warmth relaxes the skin and the vessels; there

is thus a determination of blood to the skin and
increased perspiration. On the other hand ex-

ternal cold causes the skin and vessels to con-

tract, diminishes the supply of blood, and lessens

the amount of sweat. By such a process as this

the skin is able to discharge a third function,

that of regulating the temperature of the

body.

The transition of a liquid to the state of va-

pour is always accomjmnied by a loss of heat.

Heat is necessary, that is to say, to convert a

licpiid into a vapour. Any liquid that very

quickly evaporates produces, when placed on the

skin, a marked sense of coldness, because the

heat neces.sary to tran.sform the liquid into va-

pour has been drawn from the skin, and with-

drawn quickly. Even so, every particle of sweat

that reaches the mouth of a sweat gland and

passes off into the air carries with it a certain

quantity of heat from the body, and cools the

body by that amount. It is this that makes

one so readily feel chilly after excessive sweat-

ing, the evaporation of a large quantity of sweat

rapidly cooling the surface. Now, if the atmo-

sphere be very warm, a greater quantity of

sweat will be produced, as we have seen, and

its evaporation will tend to prevent the heat

of the body rising. Whereas, if the atmosphere

is cold, much less sweat is produced, and the

loss of heat from the body is greatly lessened,

and its temperature prevented from falling.

Thus the skin greatly aids in maintaining an

average heat of the body, and in preventing

rises and falls of its temperature with every

variation of the external atmosphere.

It would seem also as if the nervous system

had some direct action on the sweat glands.

Fear or other strong emotion often causes sweat

to break over tlie skin even while the surface is

very pale and the quantity of blood diminished.

Cold sweats are frequent in the extreme de-

pression that precedes some forms of sickness

or fainting. It is probable that such outbursts

of sweat are due to some nervous influence ac-

companying the general condition and acting

directly on the sweat glands.

Many drugs influence the process of sweat-

ing either by increasing the amount or by dimin-

ishing it. Thus opium causes profuse sweating,

while atropine, the active principle of bella-

donna, is capable of completely arresting it.

The reason for giving medicines to excite

sweating during the course of some fevers is

plain. By promoting the activity of the skin they

tend to reduce the heat, and, moreover, by in-

creasing the quantity of material separated from

the blood they widen a channel by which un-

healthy stuff that may exist in the blood and be

the cause of the distui’bance may be swept out.

Some relationship exists between the skin
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aud kidneys. In cold weather, when the skin is

less active, a large quantity of water is passed

off by the kidneys, while in warm weather, or

under circumstances producing great activity

of the skin, the quantity of water se|)arated by
the kidneys is pi’oportionately diminished. This

is a point of great importance. It indicates that,

when disease of the kidneys is present, these

organs may be relieved to a considerable extent

and their labour lessened by any means which

excite perspiration.

If the skin be covered over by varnish, so

that its functions are completely arrested, death

speedily results. The i-eason is not known,

though many explanations of the circum-

stance have been offered. After varnishing

the bodily heat falls very rapidly, due, it has

been said, to the blood-vessels of the skin be-

coming very wide, permitting a large flow of

blood to the surface and rapid cooling in con-

sequence. In animals that have been varnished

death has been delayed for a considerable time

by wrapping them in cotton wool, and thus

hindering the great loss of heat, or by placing

them in some warm place to maintain the tem-

perature. This, however, does not seem to

explain all the effects of varnishing the skin.

Symptoms of blood poisoning arise, and albumen

appeal's in the urine, in fact symptoms similar

to those of ursemic poisoning, which is described

on p. 296. The retention of j)oisonous matters

in the blood, owing to the activity of the skin

being set aside, would explain such symptoms.

Some confirmation of this view is afforded by

the statement of a German observer that the

injection of filtered sweat caused fever aud

albumen in the urine.

Tarring and feathering, the punishment of

mob-law in some parts of America, have effects

similar to those of varnishing the skin, and

cause a painful death after some time. The

hot tar, poured over the body, so enters and

closes up the pores of the skin, that it is practi-

cally an impossibility to remove it. The effort

to wash off the tar by scrubbing, &c., is attended

by extreme pain, because the fine hairs all over

the body become so embedded in the tar that

they are pulled out in the ju'ocess. Probably

the best method to remove it would be to seat

the person in a bath of turpentine, if such could

be obtained, and to rub only with the hands.

If, in such a case, patches of the skin could be

cleaned here and there, so that their activity

could be restored, these patches would suffi-

ciently discharge the functions of the skin to

avert a fatal result. For this purpose tur-

pentine or benzine would be the best agent to

employ.

Finally, the skin seems capable of absorbing

matters to which it is freely exposed, and of

passing them onwards into the blood. Fluids

in contact with the skin, and solid substances

rubbed into it, may be absorbed. Thus cases

are on record where persons have gained weight

by exposure to a moist atmosphere, or by im-

mersion in a bath. Sailors, deprived of fresh

water, have been able to allay their thirst by

wearing their clothes soaked .in salt water.

Mercury and other ointments rubbed into the

skin are capable of acting on the system, ap-

parently because particles gain enti-ance to the

lymphatics. The extent to which absorption

occurs through the sound skin, however, is not

great. Even where vigorous rubbing is per-

formed to force the particles into the mouths of

the glands the absorption is limited. But from

parts where the scarf-skin has been removed,

various substances may be picked up and passed

rapidly into the blood. Sometimes, therefore,

where it is thoimht desirable to act through the

skin, a small blister is a])plied, and the substance

•—morphia powder, for example—dusted over

the raw surface.

The ])ai’t |)layed by the skin in touch will

be considered in the section on the organs of

sense (p. 335).

These considerations as to the functions of

the skin ought to render it apparent that the

skin is a very important organ of the body. It

is not, however, generally viewed in this light.

At least it very often does not receive the care and

attention which, as such, it deserves. It will be

apparent that the minute openings of the sweat

glands—the pores of the skin as they are called

—may be easily blocked by worn-out cells of

tlie cuticle or by matei'ials deposited by the

drying of the sweat, and that, to keep the skin

free and active, constant cleansing is necessary.

If systematic cleansing of the surface of the

body is not yu-actised, not only will the skin fail

to separate fi’orn the blood the waste products

it ought to expel from the body, but more la-

bour will be thrown on other organs, and spe-

cially, as noted above, on the kidneys, to coun-

tei’act its inefficiency. Thus xincleanliness may
not only cause disease in the skin, as will be

seen in the next part of this section, but may

help to excite disease in other parts.
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Section XI.—THE SKIN, HAIR AND NAILS.

their diseases and injuries.

Eruptions of the Skin :

The pimple (papule), vesicle, pustule, bleb (bulla), tubercle, wheal, tumour, and stain (macule);

The excoriation, cnist, crack, and scar (cicatrix)

,

Desquamation.

Inflammatory Affections of the Skin

.

Injlammatory Blush (^Erythema) Erythema nodosum;

Rose-rash (Roseola—False Measles)

;

Nettlerash (Urticaria)

;

Erysipelas (The Rose—St. Anthony’s Fire)',

Boil (Furunculus) and Carbuncle (Anthrax);

Ulcers;

Zferpes—Herpes of the Lip

;

Shingles (Herpes Zoster);

Pemphigus

;

Eczema (Moist Tetter)

;

Psoriasis (Dry Tetter);

Dandruff (Branny Tetter—Pityriasis)

;

Impetigo (Pustular Tetter—Honey Scab);

Lichen—Strophulus—Red Gum Rash.

Overgrowths, New Growths, and Haemorrhages of the Skin:

Barbadoes Leg (Elephantiasis Arabum);

Fish-skin Disease (Ichthyosis);

Leprosy (Lepra—Elephantiasis Grcecorum)

;

Ltipus;

Freckles; Corns; Warts; Horns; Moles (Mother’s Mark—Nesvi);

Purpura Hcemorrhagica ;

Cancer and Epithelioma.

Itching Diseases and Diseases due to Insects:

Itching (Pruritus)

;

The Itch (Scabies)

;

Lousiness (Phthiriasis—Pediculosis)

;

Eruptions due to Fleas, Bugs, Gnats, Mosquitoes

;

Ringivorm (Tinea Tonsurans)

;

Favus (Honeycomb Ringworm);

Pityriasis Versicolor.

Affections of the Glands of the Skin:

Excessive secretion of sebaceous glands (Seborrhoea)

;

Comedones (Shilfcorns. Grub); Milia; Wens; Molluscum;

Excessive or altered secretion of sweat—Stinking Sweat;

Miliaria (Sudamina)—'Prick\y Heat

;

Acne (Face Pimples)—Acne of the Beard
;
Acne Rosacea.

Injuries to the Skin:

Wotmds; Burns; Chilblains and Frostbite.

Affections of the Hair and Nails:

Excess of Hair (Hirsuties)
;
Hairy Mole ;

Baldness (Alopecia) and Greyness of Hair (Canities)

;

Inflammation of N'ails (Onychia)

;

Excessive Growth of Nail—Ingrowing Nail.

The Care of the Skin, Hair and Nails.

The diseases of the skin are numerous, and

many of them are troublesome. Its structure,

as indicated in tlie first part of this section, is

comparatively complicated. The true skin itself

is supplied with blood-vessels and nerves, and

is therefore liable to various forms of inflamma-

tory change to which any other structure rich

in vessels and nerves is exposed. But there are

also to be taken into account the sweat glands

and canals that are imbedded in and pass

through it, and the appendages that belong to

it, in the shape of hairs and nails with their at-

tendant glands, all of them liable in themselves

to various departures from a healthy condition.
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Moreover, the skin ranks as a blood-purifying

organ in as true a sense as tlie lungs or the

kidneys, though in a less degree, and it may thus

be not only the seat of a disease which affects it

exclusively, but may likewise be a sharer in an

unhealthy condition that disturbs more or less

generally the rest of the body. A disease of the

skin may be, that is to say, a mere local dis-

turbance, an affection limited to the part where

it is manifested, or it may be the indication and

result of a general condition of body. Thus the

eruptions, or rashes, that attend many special

fevers, such as scarlet fever, measles, typhus

and typhoid fever, &c., are evidently mere occur-

rences in the course of a disease affecting the

whole body. No one would think of treating

these eruptions by themselves, for they will

gradually disappear as soon as the constitutional

disturbance, in whose train they come, has

passed away. But there are other eruptions,

as well as affections of the skin not attended by

any rash, as truly produced by agenei’al disorder,

not to be got rid of till the general disorder has

been set right, that are not so readily traced to

their true cause. Here, however, an error must

be guarded against. It is a common belief that

many skin diseases are peculiarly the expression

of a “vice of blood,” which is seeking an outlet

in this way, and that, if this way of escape is

denied to it, it will, in revenge as it were, attack

deeper and more vital parts. The common con-

clusion, accordingly, is that the disease ought to

be permitted to run riot through the skin, if it

pleases, lest attempts to cure it drive it inwards.

Nowwe have seen (p. 308) that the skin is a blood-

purifying organ, that by means of its glands it

separates fi’om the blood and casts out of the

body certain impurities. It is also true that in

fevers, accompanied by rash, such as measles,

scarlet fever, &c., the treatment consists in the

use of warm baths or hot packs, and in the

administration of medicines which, besides re-

lieving the bowels, “determine to the skin and

kidneys,” as the })hrase is, that is stimulate the

activity of skin and kidneys to be more vigorous

in their work of purifying the blood, to aid in

“throwing off” the disease, or at least in abat-

ing its severity. As a sign that this is being

done, so far as the skin is concerned, one is ac-

customed to view with satisfaction a rapid and

full development of the rash characteristic of

the disease. While this is all true, it is a totally

wrong view of the facts that encourages the

idea that a cure of any skin eruption runs the

risk of creating disease elsewhere. It never is

so. Many skin diseases are entirely local, are

due, that is to say, to disturbances limited to

the part affected, the cure of which implies that

the disturbances have been got rid of. In those

cases where the skin eruption is only a symptom
of a constitutional disease, the cure of the eruj)-

tion is always to be regarded as a sign that the

constitutional defect is being remedied. In all

cases, consequently, skin diseases should be sub-

mitted to treatment; and that treatment is the

best which most rapidly and thoroughly restores

the skin to its healthy condition.

In this section the eruptions of the skin that

attend the acute fevei’s are not considered, but

are discussed in the section on acute fevers.

Apart from these the various affections of the

skin are reviewed in tins section, and are classed

under different headings. Various classifications

have been proposed by different authorities,

none of which is employed here, the arrange-

ment used being dictated simply by convenience.

Infiammatory affections of the skin are first

discussed, then growths and tumours, itching

and parasitic diseases, affections of the sweat

glands, affections of the hair and sebaceous

glands, and affections of the nails.

First, however, as a great many skin diseases

are attended by visible alterations in the sur-

face, discoloration, or elevations of the surface

in the form of eruption, &c., and since the nature

of such change is some guide to the character of

the disease, it will be well to ex]:)lain the terms

employed to distinguish between various forms

of such alteration.

Various forms of Eruption (Rash), &c.,

of the Skin.

The pimple or papule is a solid elevation

above the level of the skin, between a millet

seed and a lentil in size. It apparently contains

no fluid. It may be of the colour of the natural

skin, reddish, bluish, or black, &c. Pimples are

commonly connected with the glands of the

hair, due to effusion of material prevented from

escaping, or they may be due to inflammatory

swelling of the papillae of the true skin. Their

presence gives a feeling of roughness to the

skin, and may occasion severe itching and

tingling.

The vesicle is an elevation of the upper horny

layer of the skin by fluid accumulated between

it and the deeper layers. It is of the size of a

pimple, and the fluid is clear or milky. The

thin covering may burst and the fluid escape, or

it may evaporate, or the clear fluid may be-

come yellow and a pustule be formed.
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A pustule is the same as a vesicle, but instead

of clear fluid it contains yellow matter—pus. A
vesicle becomes a pustule if the clear contents

of the vesicle alter their character as they often

do.

A bleb or bulla is the same as a vesicle ex-

cept in size. They may be as large as walnuts,

or even hen’s eggs, or still larger. The contents

of the bleb may, however, be pus.

A tubercle is a solid swelling larger than

that to which the term pimple is applied, but of

a similar kind.

A wheal is the term applied to a raised por-

tion of skin of greater extent than thickness.

It may be of varying shades of red, and is gen-

erally flat. It is due to swelling in the upper

layer of the true skin itself.

A tumour is a solid swelling, in size between

a walnut and a man’s fist, situated in the deeper

layers of the skin.

Lastly, there is the stain or macule, or spot

caused by a change in the ordinary colour of

the skin. Spots may be of varying colour,

white, red, blue, yellow, brown, &c., and of very

different sizes. They are not raised above the

surface. They may be produced by blood being

poured out in the substance of the skin at mere

points here and thei’e or in jjatches. The blood

spot passes through changes in colour, blue,

green, and yellow, before it disappears.

These various forms of eruption are not ne-

cessarily separate and distinct kinds; for the

pimple may become a vesicle, and the vesicle

may change to a pustule, and the condition that

produces the j)irnple will give rise to the tu-

bercle if a larger extent of surface be affected.

Similarly the difference between a vesicle and

a bleb consists simply in the size of the area

affected.

Moreover, scratching, rubbing, &c., effect al-

terations in the appearance of the eruption. In

itchy diseases fi’equently the original form of

the eruption is not recognizable because of the

effects of scratching. The heads of pimples may
be knocked off so that blood oozes in drops and

hardens on the pimi)le, changing its appear-

ance. The skin covering vesicles, pustules, &c.,

may be removed by scratching, and raw sur-

faces remain from which clear fluid, perhaps

mixed with blood, oozes. This is called an ex-

coriation. Then the fluid dries and leaves the

surface covered by a crust, which varies in

colour, according as oidy clear serum has been

present, or that fluid mixed with blood or yellow

discharge.

Cracks or fissures are ajit to be produced in

the skin as a result of dryness or brittleness.

The term scar or cicatrix is applied to the

marks left after some lo-ss of substance in the

skin. The sc;ir is a lower form of tissue which

has been produced to make good the deficiency

occasioned by the disease or injury. Thus in a

deep wound the cicatrix is due to the new ma-

terial formed between the lips of the wound

to effect their union, and the cicatrix, that marks

the site where an ulcer has been, is formed of

new tissue attempting to take the place of that

destroyed by the ulcerative process.

Scales are masses of cells froin the horny

layer of the skin shed as a result of some change

in the deeper parts of the skin which has de-

prived them of nourishment. Thus scales are

copiously shed in chronic inflammatory condi-

tions of the skin. In scarlet fever and other

acute diseases parts of the horny layer of the

skin may separate in large masses. This sepa-

ration of masses of cells of the epidermis,

whether in the form of scales or in larger por-

tions, is called desquamation.

DISEASES OF THE SKIN.

Inflammatory Affections.

Inflammatory Blush {Erythema). This is in

the form of patches of a dusky red colour caused

by increased flow of blood through the vessels

of the part. Sometimes the patches are slightly

raised above the level of the skin. In the

simplest form the redness appears suddenly and

vanishes suddenly, and is accompanied fre-

quently by some degree of tingling. It occurs

mostly on face and neck, arms, and trunk. After

the redness has j^assed fine scales are separated.

This is most often due to some digestive dis-

oi’der. Another form is caused by rubbing of

one surface of the skin upon another, as seen in

children, and may lead to chaj)ping of the skin.

Frequent bathing is all that is necessary for

this, followed by careful drying, and perhaps

the use of glycerine or vaseline. In one kind

of erythema occurring generally on the backs of

the hands and feet, sometimes extending to the

arms and legs, and seldom to the face, after the

diffused redness has passed, pimples are per-

ceived over the affected ])atch. They fade in a

few days, and are not attended by any special

symptoms. The most serioiis form of the disease

is Erythema nodosum (see Plate IV.), in which

dark red oval swellings from a half to several

inches long, appear in crops over the front of

the lower limbs in particular, and other parts of

the body. The patches are hot and painful, but
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not itchy. In a few days the red colour becomes
livid, and then changes to yellow and green, like

an ordinary bruise. Neumann states that chil-

dren have been brought to him from schools, the

teachers of which were accused of having beatenO
them, whilst really they were sutfering from

erythema nodosum. Loss of appetite, debility,

feverishness, headache, t&c., precede and accom-

pany the disordei', which chiefly attacks young

persons and females. It usually disappears after

a few weeks. Some kinds of inflammatory

blush are associated with rheumatism.

Treatment.—All that is chiefly required is

attention to the diet and to the condition of the

digestive organs. An occasional dose of saline

medicine (Eno’s fruit salt, citrate of magnesia,

&c.), or to children fluid magnesia, is useful. To

weakly persons acid and bitter tonics may be

administered. In females some irregularity of

the monthly discharges may be the cause of the

trouble.

Rose-rash {Roseola—False Measles) is the

name given to an eruption in which red patches

appear on chest and neck, and sometimes on

face and arms. They fade on pressure, but

reappear on removing the pressure. Lasting

only a few days, they soon fade, and often

slight shedding of scales of the skin follows.

Before and during the eruption feverishness,

headache, and disturbances of digestion occur.

The affection is apt to be mistaken for measles

or scarlet fever, but it is not contagious. Only

rest for a day or two is required in the way of

treatment.

Nettle-rash (
Urticaria, from urtica, a nettle).

In this disease the eruption is characterized by

wheals, which are at fii’st red and spread, be-

coming then white in the centre (Plate IV.), The

develo[)ment of the wheals is accompanied by

itchy stinging sensations, such as the sting of

the nettle occasions. Fresh crops sometimes

break out at intervals on different parts of the

body, though each wheal quickly fades. The

chest and back are more commonly attacked

than the limbs. The face may be affected. For

weeks or months the eruption may go on dis-

appearing from one place only to appear on some

other part, although it may hwt for only a few

hours altogether. In some cases fever, shiver-

ing, headache, and vomiting attend the outbreak,

in others these symptoms are absent. Nettle-

rash may be excited by irritation of the skin,

by bites of fleas, bugs, «&c., by stings of various

kinds, or by the application to the skin of sub-

stances like turpentine. It often arises from the

taking of particular kinds of food, drink, or

medicine, such as oystei-s, lobsters, fish, pork,

sausages, cheese, cucumbers, mushrooms, co-

paiba, turpentine, &c. The presence of worms
in the bowels, and in women irregularities of

the monthly periods, pregnancy, &c., occasion it.

Often no cause can be assigned for the attack.

It is not contagious.

Treatment.—The bowels shquld at first be

freely 02)eued and thei'eafter well regulated.

The diet should be carefully scrutinized. It is

sometimes necessary to leave one thing out after

another in order to discover whether the diet is

causing the affection. Nor ought one to over-

look the fact that gnats or bugs may be the

exciting cause. All external sources of irrita-

tion of the skin should be removed, linen or

cotton being worn next the skin. The iierson

should be kept cool and be lightly clad. Cold

sponging, and sj)onging with vinegar and watei’,

relieve the irritation for a time. It is an affec-

tion, howevei’, that very often resists all ti’eat-

ment.

Erysipelas {St. Anthony's Fire—The Rose) is

an inflammation of the skin spread over a con-

siderable area, not in patches. In it not only is

there a temporary overfulness of the vessels of

the affected part, but material passes from the

blood-vessels into the substance of the skin. The

part is not only, therefore, hot and red, but it is

also swollen, and perhaj^s brawny. Usually it

begins with a feelingof cliilliness, headache, fever,

quick pulse, furred tongue, and vomiting. The

affected |)art is painful and itchy, and becomes

red and shining. At first the redness is bright

and disajipears on pressure to return, but later

it assumes a darker hue. In slight cases the

redness fades in a few days, and the swelling

disappears. It tends, moreover, to jmss from

one i)ai’t to another. In more severe cases the

swelling may be great, the colour becomes livid,

! and [)aits of the skin feel “boggy” to the touch,

and may die and slough away, or abscesses may
form. It often attacks the face, extending from

one side to the other, and sometimes involves

the whole head, causing subsequent loss of hair.

In severe forms the pulse becomes rapid and

feeble, breathing is hurried, and delirium occurs.

Low, muttering delirium, tremulousness of the

limbs, dry black tongue, and the pii-ssing of the

contents of the bowels in bed, are bad signs.

Erysipelas is contagious. Specially has this

been observed in hos])ital wards, and particu-

larly in the surgical dej)artment, from its jjrone-
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ness to start from a wound. In the wards of

lying-in-hospitals it is a very serious disease,

spreading rapidly and setting up puerperal fever.

Persons who are not exposed to its intluence

through a wound or other raw surface, but wlio

live in bad circumstances as regards diet, fresh

air, and cleanliness, are also predisposed to be

attacked, and if attacked are less able to over-

come the disease.

Treatment should always be regulated by a

physician, since the disease may rapidly assume

a dangerous form. It is directed mainly to sus-

tain the general strength, and consists chiefly in

the administration of noiudshing diet, beef-tea,

eggs, milk, &c. The bowels should be regulated.

The chief medicine employed is tincture of steel,

of which 10 drops should be given in water every

four hours. Stimulants are often necessary.

Various applications to the affected part have

been suggested. Dry cotton wool^o exclude

cold and irritation is perhaps best. Of course

abscesses require opening. A patient who has

recovered from an attack ought to exercise great

care against its return.

Boil {Fm'unculus) is an inflammation of a

small part of the true skin, usually beginning

in the glands of a hair sac. The inflammatory

material poured out causes a hard swelling,

which is red, painful, and throbbing. Matter

forms and appears at the top of the swelling as

a yellow point. The matter bursts through and

continues to be discharged through a minute

opening for some time. Through the opening

there may be seen deep in the part a yellow

centre or “core.” By the time this is loosened

and discharged, the swelling and redness are

greatly lessened, and the cavity fdls up. When
all tenderness and swelling have passed away a

scar remains to mark the spot. In a “blind

boil” the pi’ocess is the same, but the boil is

deeper and slower in reaching the surface.

A boil may be produced by some irritation

applied to the part at which it ajipears. Usually,

however, it is an indication of a depressed state

of health, particularly if one occurs here and
another there at intervals, or if crops of them
break out.

Treatment.—One may be successful in check-

ing the development of a boil ia its early stage

when it is felt as a hai'd painful spot in the skin

by the application of some soothing substance,

such as a paint made of equal parts of glycerine

and extracts of opium and belladonna. When
the boil is hard and stinging hot applications

are most soothing. They are, however, apt to

bring out pimples round the boil, which may

themselves develop into boils. To prevent this

it is well to cover the surface of the skin for

some extent with adhesive jdaster, an opening

being cut in the plaster oi)posite the top of the

boil. It often hastens cure, and aids in the re-

moval of pain, to have a surgeon freely open the

boil with a lancet. Besides such local treatment

the patient’s bowels should be relieved by seid-

litz-powder or similar medicine, and nourishing

food, quinine and iron tonic, &c., .should be ad-

ministered.

Carbuncle {Anthrax) is an inflammation of

the true skin and tissue beneath it akin to that

occurring in boils. It is more extensive than

the latter, and instead of one has several cores.

Considerable portions of the skin are apt to be

destroyed and to separate as sloughs. It is as-

sociated with a bad state of general health,

from which condition its danger arises, for it

may threaten life by exhaustion. It begins as

a painful hard swelling, increasing in size, and

deepening in colour, situated most commonly

on the back of the neck. The pain is severe

and throbbing, and fever is marked. In a few

days sevei’al openings are formed on the surface,

from which discharge escapes, and through the

openings yellow “cores” are seen. The skin be-

comes undermined, and the openings unite to

form a large one, revealing an ashy-grey slough

in the deeper parts. As this is discharged a

cavity is formed extending some distance under

the skin. Often pieces of the skin die and are

thi'own off, so that a large ragged wound is

formed, from whose surface shreddy matter sepa-

rates. The exhaustion is often great, and ex-

tensive parts of the skin are more liable to die

because of the general weakness.

Treatment. — Nourishing and stimulating

diet is of the utmost consequence. Quinine and

acid tonics (see Prescriftions) are to be given.

The local treatment is similar to that prescribed

for boil. Carbuncle is frequently fatal from

exhaustion or blood-poisoning, and from the

first a comi)etent surgeon should have charge of

the case.

Ulcers of the skin are common. An ulcer

implies that the skin is broken, and that there

is loss of substance. Owing to softening and

breaking down of the skin an open sore exists.

Various circumstances may encourage the for-

mation of an ulcer. Thus some persons may be

in such a depressed condition of health that the

slightest scratch or bruise will lead to breach
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of the surface and the formation of an nicer.

Again, while the general health may be of a

fair average, some particular paid may be sub-

ject to inll lienees that readily provoke ulcera-

tion. Thus persons who suft’er from enlarged

(varicose) veins are liable to have ulcers form-

ing on the legs on slight provocation. Owing
to the dilated veins the circulation is so slimcish

that the nourishment of the skin is impaired,

and a scratch or knock or bruise gives rise to a

sore difficult to heal. Such ulcers occur often

ill persons who have to stand most of the day,

laundresses, cooks, &c., specially if they are

stout of build; and the ulcers are on the legs

because these are the lowest parts, from which

the return of blood is most impeded.

Ulceration may find its starting-point in a

cut, bruise, or wound of any kind.

Ulcers heal by what is called granulation.

The broken surface is covered over by minute

red elevations (the granulations) or hillocks

of newly-formed tissue, which readily bleed.

From the surface fluid oozes away, consisting

partly of a clear fluid (serum) and partly of

matter (pus). By the growth of the granula-

tions the loss of substance is gradually made
up. Round the edge of the sore there is a

slow encroachment of the upper layers of the

sound skin, so that the extent of the sore

gradually diminishes, and a thin covering of

scarf-skin spreads over it. Ultimately the

sore is entirely covered over, but retains fea-

tures distinguishing it from normal skin—its

thin covering, not of true skin, and its pale

transparent appearance. In medical language

a cicatrix or scar remains.

There are various kinds of ulcers. The late

Professor Syrne of Edinburgh classified them

as— 1. Healing ulcers, 2. Ulcers failing to heal

from excess of action, 3. Ulcers failing to heal

from defect of action, and 4. Ulcers failing to

heal from 'peculiarity of action. It is often a

nice point for a surgeon to decide what kind of

ulcer he is dealing with, and what is the appro-

priate treatment. Tlie probability is that an

unskilled person, attempting to cure an ulcer,

will only aggravate the sore. Here we shall

only try to indicate what such a person may do,

in the absence of proper surgical advice, without

running such a risk.

1.

The healthy ulcer is known by the small,

firm, red elevations that cover it. They are

sensitive when touched and readily bleed. There

is a slight discharge of healthy matter. The

edfres are level with the surface, and a thin blue

line indicates the advancing layer of skin.

The treatment of this kind of ulcer consists

simply in giving it fair-play. Let the part be

kept at rest and raised—not hanging. Let the

part be cleaned by allowing pure tepid water

to flow over it from above. Cover it with a

piece of lint wet with clean v-ater, and over the

lint place oiled silk, the whole being retained

in position by a well-adjusted bandage. The
person’s general health should be maintained.

2. The ulcer failing to heal from excess of

action has red, swollen, angry -looking edges,

uneven surface, and thin ofiensive discharge, and

there is aching or tlu’obbing i>ain.

Treatment.—Raise the part affected and en-

sure rest. Let the person’s bowels be opened

by such medicine as seidlitz-powder, and let at-

tention be given to the patient’s health. To the

ulcer itself apply warm bread poultices to re-

lieve the pain and swelling. If this is not suf-

ficient, a lotion, made of ^ ounce of solution of

acetate of lead and the same quantity of gly-

cerine to 5 or 6 ounces of water, may be applied,

on lint covered with oiled silk. When the

irritation has passed the treatment for healthy

ulcer is to be adopted. Irritable ulcers in

full-blooded people, who live “ not wisely but

too well,” will be greatly helped by the free use

of seidlitz-powders, or mineral waters like Hun-

yadi Janos.

3. The ulcers failing to heal from defect of

action have flabby, large granulations, to which

the term “proud flesh” is applied. The dis-

charge is thin and watery, and the ulcer is pain-

less. In other forms the surface is glazed, no

granulations being present, and the edges are

raised, hard, and irregular,

Treatment.—Those exhibiting “proud flesh”

are best treated by firm pads placed on the sur-

face and kept there by moderately-firm ban-

daging. Under the pads an astringent dressing

may be a]:>plied. For that purpose a solution of

2 grains of chloride of zinc in an ounce of

water may be used, diluted if found advisable, .

The same solution is valuable for the glazed

ulcers. The ]xitient shoukl have nourishing

diet and quinine and iron tonics.

4. Ulcers failing to heal from peculiarity of

action ai'e of various kinds. They may be due

to syphilis, scurvy, scrofula, &c., and as a rule

their treatment consists of treatment of the con-

stitutional condition which maintains them,

which it is the business of a surgeon to detect.

Belonging to this class also are ulcers caused by

dilated veins, occurring commonly on the legs.

Anything that supports the veins will help the

ulcer, notably a well-adjusted elastic stocking.
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Ulcers prevented from healing by some con-

stitutional state are often sloughing ulcers, whose

edges rapidly break down, are very irregular

and undermined. It is to be noted that in the

simple suggestions for treatment given here no

mention is made of the use of bluestone or

caustic. These are sometimes used by surgeons,

and if used judiciously may often be of great

value, but should never be taken into the hands

of any one else.

It is not to be assumed that one or other of

the methods noted will be sure to heal any

ulcer. Many ulcers are extremely obstinate

and baffle even skilful surgeons. But what it

is desirable to insist on is that, if people must

treat ulcers on themselves or others without

medical advice, such simple means as are men-

tioned are the only safe methods. In all cases

if after a few days’ trial the person fails to pro-

duce an improvement in the sore, he should

seek advice whenever possible.

Herpes is the name given to an eruption

characterized by groups of small sacs (vesicles)

filled with a clear fluid. An itching or burning

sensation announces the appi’oach of the erup-

tion, and the same sensation accompanies it.

The part of the skin attacked is swollen and in-

flamed before tlie vesicles form. Two or three

days after the eruption is fully formed the clear

fluid becomes turbid, and finally dries up into

a crust. It lasts not more than 7 or 8 days.

The eruption may occur on the lips, on the

lining membrane of the mouth and tonsils, and

rarely the tongue, and on various other parts of

the body. It may occur on the ])idvate parts.

In all its forms it is accom]3auied by some

slight disturbance of general health, fever, head-

ache, &c.

Perhaps the commonest form is that which

occurs on either the upper or lower lip during

an ordinary cold, and called herpes labialis,

herpes of the lip. It is familiarly known to

everyone as one of the signs of a cold. When
they occur on the throat they form little ulcers

by the bursting of the vesicles.

Another form is apt to occur in young people

at particular times of the year in the shape of

clusters of the small blisters about the elbows

and knees and other parts.

Treatment. — Painting the part when the

tingling sensation begins with tincture of cam-

phor may check the eruption; but once it is

formed it should be left alone.

Shingles {Herpes Zoster') is an eruption of

the same kind as that just described. It is,

however, much more extensive, and it attacks

in particular certain well-defined parts of the

body. It seems to have a nervous origin, for

it follows the course of some particular nerve.

Thus it is common on one side of the chest, from

the middle line of the back round to the middle

line in front, but not crossing that line. This

is the course of one of the nerves running be-

tween the ribs. It may occur on both sides, not

by extending itself, but because it attacks two

different nei-ves. This, however, is rare. It

may occur over the belly in the same semicir-

cular way, also over the cheeks and nose, or

over the forehead from the inner corner of the

eyelid, following the line of one of the sensory

nerves of the face; and in other localities.

It is preceded by stinging neuralgic pains for

24 or 48 hours, then the eruption comes out in

numerous groups (Plate V.) over the inflamed

skin, and is attended by intense irritation. The

eruption goes through the same stages as already

noted of ordinai’y herpes,and yellow crusts form.

The vesicles attain their full development in 5 or

6 days, and in 8 or 10 days usually the eruption

has disappeared. Sometimes successive crops

delay the disappearance. Often, esjiecially in

the aged, the pain does not cease with the dis-

appearance, but may continue for weeks and

months. It does not recur.

Treatment.—No known treatment is of any

use to check the disease. It must be allowed to

run its course. All that should be done is to

diminish the irritation as much as possible by

dusting the part with powder, and covering it

with cotton wool, held in position by a bandage,

to prevent rubbing with the clothes. Some-

times the pain is so great that it is necessary

to give doses of opium to relieve it and to pro-

cure sleep. When the neuralgic pain continues

quinine, iron, and ai'senic tonics are valuable.

(See Prescriptions—Tonics).

Pemphigus is a disease of the skin attended

by the formation of blebs (bullae). These are

like blisters, larger than vesicles, varying in size

between a millet-seed and an a]q)le, and are

filled with a clear yellowish or muddy fluid. The

skin on which they rest is slightly inflamed.

They come out in successive crops over various

parts of the body, except the head, palms of the

hands, and soles of the feet. The fluid of the

blebs may be absorbed, and the skin over the

collapsed sac becomes dry and separates, or the

bleb may burst and leave an exposed surface.

Acute cases of the disease occur rarely in
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adults, but not unfrequently in children. They
run their course in three to six weeks without

much constitutional disturbance being j)roduced,

unless the blebs are large and in frequent crops,

when the itching becomes very severe. Only
in ill-nourished children, when the eruption is

extensive, need any fear of the result be enter-

tained.

Treatment.—Nourishing and generous diet

is of great importance. The principal medi-

cine to give is arsenic, but so much caution is

necessary for its administration that it should

be left entirely in the hands of a physician.

Quinine and iron tonic may be given. The skin

is to be frequently bathed.

Eczema {Moist Tetter— Running Scab—see

Plate IV.) in its beginning consists of an eruption

of pimples or vesicles or pustules on inflamed

and swollen skin. The vesicles burst or are

torn by scratching, and a red weeping surface is

produced. The gummy fluid from the torn sur-

face may dry on the inflamed part and crusts

be produced. If the crusts be removed the dull

red surface becomes dry and covered with white

scales. Thus the appearances presented by the

part affected with eczema may vary with the

stage of the affection. There is usually intense

itching, and the scratching that is occasioned

leads to an extension of the disease. The chronic

forms of eczema are the most common, but

acute attacks are also frequent. They may last

not more than a fortnight, or may return in

successive attacks, and finally pass into the

chronic type. A sense of chilliness along the

back and feverishness usually precede the acute

form; the skin becomes red and swollen, and

within 48 hours the eruption appears, which, in

a week or ten days, passes through the various

stages described. In chronic cases the place

affected has often something to do with the ap-

pearances produced. In eczema of the head the

oozing fluid from the inflamed surface, mixed

with secretion from the glands of the hair,

readily forms matted crusts among the hair;

and, if the part is not kept clean, the condition

may spread till the whole scalp is affected.

Moreover, in the offensive ma.ss lice, maggots,

&c., breed. This is common among ill-nourished

unhealthy children (is termed scald-head or

milk-crust),and may last for years if not treated.

When the scabs are removed a red thickened

surface covered with scales is laid bare. The

disease easily extends to the lobes of the ear

and into the canal of the ear in the form of red

cracked skin, weeping or scaly, or coated with

scabs. The nostrils may be affected and their

openings plugged with thick scabs, the skin of

the lip being red and swollen. Eyelids and eye-

brows are often involved in the disease.

Eczema also occurs on the surfaces of joints,

particularly the knee-joint, or the surfaces on

which the limb moves when bendin<r takes

place. Owing to the frequent movement pain-

ful cracks are formed, and the skin is red,

thickened, and crusted. A similar form occurs

on hands and feet. That of the feet is ascribed

to the pressure of boots, and is on the back of

the foot usually; that of the hands is commonly
due to irritating substances among which the

person works. Thus grocer’s and baker’s itch

are forms of eczema, occurring on the hands and

arms, and set up by working among salt, sugar,

&c., and by the action of heat and moisture.

In eczema of the genitals itching is severe and

leads to much scratching and tearing. The sur-

face becomes red and thickened, and the affec-

tion may extend downwards along the thigh,

upwards towards the abdomen, and back to the

anus, whei’e it may lead to the formation of

painful itching fissures.

Eczema may be caused by the direct action

on the skin of irritating agents, examples of

which have already been given. Mere scratch-

ing will sometimes be sufficient to produce it,

the pressure of clothes, &c. It also results,

however, from constitutional conditions.

Though eczema is curable, relajises are very

common.

Treatment.—Eczema is treated chiefly by

applications to the affected part, and not by

drugs administered internally. It is a common
notion, but quite a mistaken one, that the cure

of the disease, so far as it affects the skin, will

tend to “drive it inwards’’ on some more im-

portant organ. No such idea ought ever to be

permitted to stand in the way of adopting ap-

propriate methods to obtain a cure. A great

vai'iety of preparations are adopted, and many

cases are very obstinate. It is, therefore, neces-

sary to have the treatment guided by a surgeon.

The following simple directions may, however,

be found useful. In the stage of swelling and

heat cold-water dressing will afford relief. After

the eruption has aj)peared dusting with finely-

powdered starch, white oxide of zinc powder,

or chalk, may be tried. Scabs should be re-

moved after softening with oil, or bread-and-

water poultice, or, perhaps best of all, poultices

of mashed turnips. These latter ar§ specially

valuable in eczema of the scalp. When the

scabs have all been removed simple ointments
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like vaseline may be applied. A very valuable

ointment is made of the yellow oxide of mer-

cury (yellow ])recipitate) 1 drachm, oil of sweet

almonds 1 drachm, lard 6 drachms. This oint-

ment may be applied to the eyes as well as to

any other part. For eczema occurring on two

surfaces that rub on one another careful bath-

ing and drying, and then the ajjjdicatiou of

vaseline are sufficient. In particular all irritat-

i)xg applications avc to he avoided. If the pei-

son sutler from depressed health it is advisable

to use quinine and iron tonics, and to obtain

change of air.

Psoriasis vulgaris {Diffuse Dry Tetter—bbq

Plate V.) isachroniediseaseoftheskir, in which

thick layers of shining pearly scales are formed

on a reddened and thickened skin. The scales

are easily separated by the nails. There is little

or no itching, and thus, in one chief point,

psoriasis differs from eczema. Large portions

of the skin ma}'^ be affected, or the eruption may

occur in little heaps, of the size of pin heads,

which gradually enhu’ge till masses like dro])S

of mortar ai’e produced, and still enlarging may

become like coins in size. These patches tend to

heal in the centi’e and spread at the circumfer-

ence, circles and figures of 8 being produced. As

the disease heals the patches become less raised,

the scales being detached, and othei’s not being

formed with the same rapidity, and the redness

gradually fades till the skin resumes its natural

colour. The most common places for psoriasis

are the backs of the elbows and the front of the

knees. It may also form a ring I’ound the fore-

head and ears.

Psoriasis may be cured, but is always liable

to return. It is not contagious, but is distinctly

transmitted from parents to childi’en.

Treatment.—The most successful application

is made of a powder called chryso})hanic acid, of

which 15 grains are combined with 1 ounce of

lai’d or vaseline. This may be rubbed on the

part at once, or after scales have been removed

by the use of soft soap. If it irritates too much
the ointment may be weakened or discontinued

for a time. It stains clotliing a deep colour, not

removed by ordinary washing. Benzole, how-

ever, or a weak solution of potash or chlori-

nated lime will remove the stains. It is com-

monly necessary to combine with the ointment

the internal administi’ation of arsenic. A good

way of avoiding a mistake with the dose is to

have the drug put up in pill, each pill containing

2 grains dried sulphate of iron, T^jjth of a grain

arseniate of soda, and 1 grain extract of gentian.

One pill should be taken thrice daily after meals.

The })ills should be continued for a long period,

shoxi'd never be stopped abruptly^ but when it is

desired to cease taking them, the dose should be

gradually diminished, 2^ pills daily, then after

some days 2 pills daily, and so on, till, after the

lapse of a fortnight or so, the dose has been gra-

dually reduced to nothing. On the wholefiowever,

such drugs should not he taken without the direc-

tion and guidance of a physician; and no one, of

course, would give such a medicine to children

unless the correct dose were regulated by a medical

man.

Dandruff {Branny Tetter—Fityidasis) is a

chronic disease of the skin, in which a quantity

of fine scales is continually being produced and

shed. The skin is sometimes slightly red, and

there is some amount of itching present. Any

part of the skin may be affected, but the scalp

is specially apt to be the seat of the disease,

chiefly in children and old persons. It is a very

chronic affection. The distinguished German

authority on skin disease—Hebra—has shown

it to be really due to excessive secretion of the

fflands connected with the hair follicles—the
o
sebaceous glands (p. 308).

Treatment.—A free use of soap is advised or

the use of an alkaline solution, such as the car^

bonate of potash (salt of tartar) of the strength

of 60 grains to the half-pint of water. An oint-

ment consisting of one part of red precipitate

ointment and three of lard is useful for the

scalp.

Impetigo, Plate Y. {Pustidar Tetter—Honey

Sickness—Honey Scab). This is an inflamma-

tion of tlie skin in which a flattened eruption

containing matter is formed. The matter soon

dries up and leaves yellow crusts or scabs. When
the scabs are removed a raw surface is left.

Heat and itching are severe. It occurs on the

face and head and sometimes on tlie hands. It

is accompanied by feverishness and sensations

of chilliness. The disease runs its coui’se in

about a fortnight, but may be prolonged by suc-

cessive crops. The matter of the pustules is

capable of producing pustules on healthy paits

by being inoculated.

Treatment.—Remove the .scabs by the use of

oil and poultices. Thereafter the ointment I’e-

commended in the immediately preceding article,

with the addition of 20 drops of carbolic acid,

well mixed, is to be applied to the affected parts.

Lichen Simplex, Plate Y. {Strophulus—Red-
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gum Rash). Lichen is chai’acterized by aii

eruption of minute red pimples, which last

about five or six days, are accompanied by
much local irritation, itching, and tingling, and
sometimes constitutional disturbance such as

headache and feverishness, and whose disaj)-

pearance is followed by slight shedding of

scales of the skin. The pimples are solid,

that is contain no fluid, and make the skin

feel very rough. The face or arms are usually

affected, but other parts also. The tops of the

pimples may be torn off by scratching, and a

minute crust of blood may cover them, altering

the appearance of the eruption. The eruption

may be mistaken for measles.

Strophulus, Red Gum, or Tooth Rash,

appearing in infants, is similar to the eru]>tion

of lichen, and has been classed with it.

Treatment.—Mild opening medicine should

be given, to children fluid magnesia. Tepid

batlis are of great use in allaying irritation, and

should be frequently employed. All irritating

agents should be removed from contact with

the skin. Thus flannel should not be worn next

the skin. Plain diet, milk, &c., is the most suit-

able. Internal remedies are sometimes neces-

sary, but these should be prescribed by a phy-

sician.

Overgrowths, New Growths, and
Hsemorrhages.

Barbadoes Leg {Elephantiasis Arahum) is

so named from its frequent occurrence in Bar-

badoes. It is common in hot climates— the

West Indies, India, Arabia, Egypt, Cliina, and

the west coast of Africa.

It consists of an overgrowth of the skin and

connective tissue, attended by inflammation,

and involving blood-vessels and lymphatics.

The parts usually affected are the legs or the

genital organs. The skin is so greatly thickened

and thrown into folds, and the feet and toes

are so masked, when the leg is affected, by the

enormous overgrowths, that the appearance of

an elephant’s leg is produced, hence the term

elephantiasis. When the genital organs are

affected, tumours of great size may be formed,

reaching down towards the knee or beyond it.

Tumoui’s of this kind weigliing 100 pounds

have been removed by operation.

Symptoms.—The disease begins by attacks

of fever occurring at intervals, like attacks of

intermittent fever, and accompanied by inflam-

mation and swelling of the affected part. Vv hen

it occurs in the genital organs these parts are

swollen, the pain is often intense, passing up

the groin, and accompanied by vomiting and
other signs of constitutional disturbance. The
lymphatics may become dilated, forming blebs

from which lymph may escape. With the re-

curring attacks the overgrowth of the skin

gradually occurs, until tlie great size and remai'k-

able aiipearances already noted are produced.

Large ulcers are sometimes formed in the skin,

from which a foul discharge escajies.

The cause of the disease is not understood.

Some are disposed to regard it as hereditary,

while others are disposed to regard it as an

affection of lymphatic vessels. Large numbers

of a parasite (the jilavia sanguinis hominis—see

p. 238) have been found in the blood of those

suffering from it. Climate, there is no doubt,

has much to do with it—many believing it to

be due to malaria—and the removal of the per-

son from the place where the disease prevails,

if accomplished in the earliest stages, is one of

the best means of treatment. Men are equally

liable to it as women, but it rarely attacks

before puberty.

Persons may suffer from elephantiasis for

years without the general health suffering, the

increased growth being arrested, or slow over-

growth. going on without recurrence of fever.

The jn-ogress of the disease may thus be

slow.

Treatment.—It is sufficient to state here that

the best thing is to remove the patient from tlie

district to some ])lace where the disease does

not occur. Europeans who contracted the disease

in India have recovered on I’eturning to Europe,

lieinoval must, however, be very eaily. The

tumour may be removed by surgical operation,

and this should always be done where it occurs

on the genitals.

Fish-skin Disease {Ichthyosis) is an affec-

tion in which there is an enormous overgrowth

of the scarf-skin. The true skin is also thick-

ened. Furrows ai’e deepened, and thus the skin

is maj)ped out into irregular areas, and the ap-

pearance of crocodile’s hide j)roduced. Masses

of the overgrown cells may vary in colour, being

of a pearly colour, or varying to brown and

black. The disease is usually most marked

over elbows and knees. Sometimes the only

inconvenience produced by it is slight itching.

I'lie disease may be transmitted from parent to

child, and commonly becomes apparent in the

child at about two years of age. It is not fatal,

but does not easily yield to treatment, though

it may be improved for a time.

Treatment consists in frequent warm baths.
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and rubbing the skin with oil, soft soap, &c.,

to soften and remove the scaly masses.

Leprosy {Leprosy of the Jexvs, Lepra, Ele-

2)hantiasis Grcecorum). This is the leprosy spoken

of in the Bible, and is to be distinguished from

Elephantiasis Arabum—-Barbadoes Leg. It was

at one time prevalent in England and Scotland,

but is now extinct. It flourishes in Norway and

Iceland, the coasts of the Black Sea and Medi-

tei’ranean, in Madagascar, Mauritius, Madeiia,

the Greek Archipelago, East and West Indies,

Palestine, &c.

It is probably contagious, though that is not

certain. At anyrate, it is transmitted from

parents to children, more frequently by the

mother than the father. It usually commences

in early adult life. It seems to have arisen in

marshy districts on the banks of the Nile
;
and

it was at its worst during the Crusades of the

eleventh and twelfth centuries.

Three varieties of leprosy are described. One

form is spotted leprosy, in which reddish cop-

pery spots appear on the skin, and are met with

on the mucous membi’ane of the mouth, throat,

nostrils, and eyes. They spread at the margins,

and after a time become paler at the centre,

smooth, and shining. The redness may disap-

pear and leave a bronzed stain or an unnatural

whiteness. This form may exist for a long

time, appearing and disappearing. The reap-

pearance is frequently preceded and accom-

panied by fever, a feeling of languor, dulness of

spirits, chilliness, and a general feeling of ill-

ness. The second form is a more advanced

stage. The patches are no longer discolora-

tions of the skin, but are raised, and form t\i-

bercles, thickenings in the skin, varying in size

from a small shot to a nut. They appear spe-

cially on the hands, arms, and feet, and on the

face. A remarkable alteration is produced in

the appearance by them. Along the eyebrows

the tubercles produce a frowning look. The hair

of the eyebrows falls out, a thickened nodulated

appearance of the whole face results from tu-

bercles over nose, cheeks, chin, and lips, so that

a lion-like ruggedness is impaired to the face.

Hands and feet become deformed; abscesses and
ulcers form; fingers and toes may be lost by
death of the parts. Hair disappears from the

affected patches, and nails become cracked and

distorted. In the third variety patches of skin

become insensible, but surrounded by over-sen-

sitive regions of skin. Wasting of the skin sets

in, and wasting of muscles and bones. The
fingers are remarkable for thinness. As a result

of wasting deformity and mutilation ai’e ]>ro-

duced. The early stage of this variety is char-

acterized by the formation of blebs on the skin,

wliicli burst and leave behind inflamed and

ulcerated surfaces. When the ulcers heal, white,

smooth, depressed scars, without hair and de-

prived of sensitiveness, remain. The various

kinds of the disease may be seen on one indi-

vidual.

Leprosy is a fatal disease, though it may be

slow. Heath may arise from exhaustion or af-

fections of lungs or bowels. The tubercular

form lasts on an average eight or ten years, and

the form attended by loss of sensation (the anaes-

thetic foi'm) may last for twenty years.

Treatment consists in removing the person

from the district where the disease prevails, in

j

strict cleanliness, in attention to diet, &c. The

general health is to be maintained by nourish-

j

ing food, tonics, exercise, fresh air, &c. Cod-

liver oil, and various other kinds of oil, have

been used, and may be used, but are of little

value, except as they help the general strength.

Lupus {Noli me tangere). The term lupus

means a wolf, and has been applied to this

disease because of its destructive tendency.

It consists in the formation of little groixps of

cells in the substance of the skin. The nodules

thus produced may soften and break down, so

that ulceration is jn-oduced; or the new growth

may, after a time, disappear; but absorption of

the tissue around occurs, and, owing to the loss

of substance, depressed white scars occur. In

the common form (lupus vulgaris) dull red no-

dules, resembling reddish transpax’ent jelly, and

of the size of a pin’s head or a small shot, occur

in groups or scattered in the skin. They slowly

increase in size and number, sometimes forming

tubercles by joining. They may remain without

change for a long time, and then slowly disap-

pear, leaving a white scar lower than the level

of the rest of the skin. As the nodules disap-

]xear at one part, they appear beyond, and so

a considerable extent of skin may be destroyed.

They occur most frequently on the face and

nose.

The nodules may ulcerate, and lead in this

way to great loss of the skin and structures

beneath it. As the xxlcer slowly heals in the

centre it spreads round the mai’gin by formation

of new nodxxles, which in txxiai break down. The

nose is often destroyed in this way.

Another foi’m— inflammatoi’y {lupus erythe-

matosus')—occui’s xxpon the face and head, ap-

peax’ing as a x’ed patch on the nose, and later as
21
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led patches ou each cheek. Spreading gradu-

ally at the margin, the patches unite and produce

a “ butterfly ” appearance, their centres becoming
whitish, shrunken, and flat.

The disease attacks the wrists and trunk as

well as the face, is most common between the

ages of two and eighteen, tends to disap])ear

with age, and is more common in women than

men. It is not contagious. It is very tedious

and very difficult of treatment.

Treatment consists in the administration of

nourishing food, tonics, cod-liver oil, and in the

use of caustics and other means for destroying

the growth.

Freckles are brown spots of various degrees

of darkness, which occur ou the skin of fair

people, particularly on the exposed parts, such

as face, neck, wrists, and hands. The action of

light brings them out, and in summer they are

specially dark.

Treatment.—The best application is a lotion

of bitter almonds, made by pounding up twenty

bitter almonds into a paste with water, adding

water to 5 ounces, and dissolving in it 2 grains of

bichloride of mercury. This is very jjoisonous,

and ought so to be labelled. The lotion is ap-

plied with a soft sponge and allowed to dry on.

Sunburn (
Tan) consists of irregular patches

of discoloration produced by the action of the

sun’s rays. The lotion advised for freckles is

good for it.

Cloasma, often called liver spots, fonned

of patches of a pale or brown-yellow, occurs

specially on the face, neck, and trunk. It is

common in pregnant women. The lotion of

bitter almonds may be used for this as for

freckles.

Moles {Mothers Marks, Ncevi) are spots or

patches which, in some cases, consist simply of

skin with excessive deposition of colouring mat-

ter, and in others of masses of dilated fine blood-

vessels. For the latter see p. 247. The former

kind is .sometimes covered with long hairs. If

it is not situated on an exposed part, the mole

should be left alone. If it disfigures it may be

touched from time to time by glacial acetic acid,

applied by a fine brush, care being taken that

no acid comes in contact with sound .skin. Even

should this destroy the mole, a scar will always

remain. A surgeon might be able to cut it out

so as to leave less of a mark.

Warts are small outgrowths of skin with its

covering of epidermis. They are hard when

over ordinary skin, soft when on mucous mem-
branes, such as that of the lips and private

l>arts, or on skin kept moist. Glacial acetic

acid, used as dii’ected for moles, is the best ap-

plication. Sometimes they come out rapidly

in crops, and sometimes suddenly begin to dis-

appear.

Corns are formed by excessive growth of the

cells of the ejfidermal layer of the skin, excited

by overpressure on the part—the pressure of a

tight boot, for example. The ])ressure of the

accumulated mass of cells causes wa.sting of the

skin beneath it, and thus the corn comes to lie

in a sort of pit.

Treatment.—The feet should be frequently

bathed in warm water to soften the corns, which

are then rubbed down with a file or pumice stone.

To protect the part from undue pressure a corn

plaster is put on. It consists of a soft circular or

oval pad of cotton fixed to adhesive ]>laster on

one surface, and with a hole in the centre. The

23laster is jfiaced so that the hole is directly over

the corn, and so protects it. But j)revention is

better than cure, and if boots of a proper size

and well fitting are always Avorn, corns Avill not

readily form. Soft corns, Avhich occur between

the toes, are easily destroyed by the application

of glacial acetic acid.

Horns, consisting of curved brownish masses

of eifidermis, sometimes occur on the head.

They should be cut out.

Purpura Hsemorrhagiea, in which deep

red spots of various sizes ajipear on the skin,

usually of the legs, is rather a con.stitutional

than a skin disease, and is described on ja. 237.

Cancer is common in the skin and mucous

membranes, in the form of epithelioma or skin-

cancer. This is formed of an enormous in-

crease of epithelial cells similar to those of the

epidermis, which exist as hard nodules in the

skiiqslightl}' raised above the surface. In timean

ulcer is formed, with ju’ominent, irregular, and

hard edges, Avith an irregular Avarty floor, and

discharging thin unhealthy matter. Its com-

monest })lace is on the lip, and it rarely occurs

under foi’ty years of age. It is akso met with on

the face and on the external genital organs. If

not removed early, the disease sju’eads to lym-

jfiiatic ve.s.sels and glands. Moreover, the disease

sj)reads in all directions in the immediate neigh-

bourhood by multi])lication of the cells, and the

ulcer sjireads by breaking down of the new

growth.

In women cancer involving the skin of the
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breast is common, specially between the ages of

thirty-five and fifty-five. Chimney-sweeper’s

cancer is the epithelial form occurring in the

external genital organs.

The proper treatment is removal by the knife;

and if this is done early and thoroughly there

is good hope of the disease not returning.

Itching Diseases and Diseases due to

Parasites.

Itching {Pruritus) is a condition of per-

verted sensibility of the skin. It is not to be

regarded as a disease in itself, but merely as a

symptom of a disease, and it may accompany

various disorders. Itching may be present in a

very annoying degree without any eruption of

the skin at all. But if it is severe, and lasts

for any time, the mere mechanical injury, in-

flicted by the nails of the person, is likely to

produce considerable changes in the appearance

of the skin, in the shape of scratches, tender and

bleeding spots or patches, from which the jjrotec-

tive scarf-skin has been removed, and inflamma-

tion and thickening of the affected parts. If the

itching attends an eruption the charactex’s of the

eruption are considei'ably altered by the tearing,

the tops being sci’atched off pimples, which are

thus made to bleed, and then the blood dries

and forms a red ci'ust or cap to the pimple, &c.

The itching may be confined to parts of the

body or may be spread mox’e or less over the

whole body.

1. Itcl'ing is very often due to the presence

of the itch insect (see The Itch) or the louse

(see Lousiness, p. 324), or to the iiarasite of

ringworm (see Ringworm, p. 326).

2. It may be caused by the in itation of l ough

clothing.

3. It may arise because of inflammation of

the skin. Thus eczema (p. 318), lichen (p. 319),

and sometimes psoriasis (p. 319) and pemphigus

(p. 317), are accompanied by itching.

4. It may be due to constitutional and various

other diseases. Thus an intense itching about

the private pai'ts is often caused by diabetes

(p. 303), even in cases where no other sym])torns

lead to the suspicion of that disease. Itching

about the anus is fre(]uently the result of piles.

In jaundice the I’etention of certain biliary con-

stituents in the blood ])i'oduces itching of the

skin. Irritations of the intestinal canal, caused,

for example, by worms, ii’ritative affections of

the womb, and affections of the kidney and
bladder, may lead to it. In old people changes

in the skin, resulting from old age, may cause it.

5.

Certain drugs, such as opium and copaiba,

after being taken inwai'dly, tend to produce a

genei’al itchiness of the skin.

Treatment.—As soon as the cause has been

found the remedy may be easy. Insects should

be destroyed, disease of kidney, womb, &c.,

should be treated, irritation removed if jiossi-

ble, and so probably the itching will disajxpear.

Where no cause can be discovei’ed tonics (ii’on

and quinine) should be given
;
the jxei’son should

not wear flannel next his .skin, and frequent

bathing with water in which ordinaiy soda is

dissolved should be resorted to. A lotion is

also I'ecommended consisting of Wright’s liquor

carbonis detergens, ounce in 8 ounces of water,

and 1 ounce of glycerine. With this the parts

should be sponged.

The Itch (Scabies). This is an itching disease

due to the iridtation of the itch insect (acarus

scabiei),in which theskin is inflamed (Plate V.).

The male itch insect is I'epresented in Fig.

147. It is just large enough to be seen with the

naked eye, has eight legs,

and a number of ]^i'o-

jecting sijines from its

under sui’face. The fe-

male is slightly larger

than the male, being

^^th to g^yth of an

long.

Fig. 147.—The JIalc Itch

Insect (miignifieil).

about

inch long, and on the

ends of the four front

legs it has suckei's, while

the hind-legs end in long

hairs. In the male two

of the hind-legs have suckers. When the

female is placed on the skin it bores its way

into the epidermis, and, after lying embedded

for a little, lays an egg. To make room it boi’es

a little further along, then lays another egg.

Daily a fresh egg is laid, the insect meanwhile

advancing and ]»enetrating into the skin till it

has boi’ed a tunnel, which passes mox'e deeply

into the skin the further it is cari’ied. With

the gi’owth of the skin and the shedding of the

cast-off cells of the epidermis, the tunnel is

brought nearer to the sui'face, till the fli’st egg

is exposed, about the time it is hatched. Foui’-

teen days usually elapse between the laying and

hatching of an egg. In one tunnel there are

about fifteen eggs. The young insect has at fii'st

oidy six legs, two of the hind-legs being want-

ing till after it has shed its first skin. The

young insects escape fi'om the buri’ow to the

surface of the skin. The females meet males,

become impregnated, and proceed themselves to
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barrow. The adult female insect dies at the

end of her tunnel. The male insects run about

on the surface. Fi"o
148 represents a fe-

male acarus at the

end of its burrow and

a series of eggs be-

hind it.

Symptoms. — The
disease usually attacks

the webs between the

lingers, the front of

the wrists and elbows,

and the lower part of

the belly, the nipple

in the female, the but-

tocks and the geni-

tals. The feet and

legs are attacked in

children. ihere is Fig. 148 .—itch burrow with fe-

male Itch Insect at one end and
the eggs behind (magnified).

intense itching, worse

at night, or whenever

the person becomes warm. The scratching

induced, as well as the irritation excited by the

burrowing of the parasites, leads to a scattered

inflammation of the skin; swollen lines, pimples

capped with crusts of dried blood, blisters

and pustules are formed. The chief thing to

be looked for is the burrow, which is like an

old pin-scratch. It is irregular in shape, from

half a line to 3 inches long, witli a whitish

dotted appearance, the dots being the eggs,

and a little mound at the deep end, where the

adult acarus lies. If all the canal has been

opened up it may simply ajipear as a dirty

ragged line.

Treatment is simple and effective. The

affected person should take a hot bath, and

should thoroughly scrub the whole body, except

the head, with soap and water. Persons with

thick and not very sensitive skin may use soft

soap. After the bath the whole body, and espe-

cially the parts where tlie eruption is, must be

well anointed with sulphur ointment, either the

simple or compound sulphur ointment of drug-

o-ists. Tlie ointment should be well rubbed in.O
If it is properly done, one application is suffi-

cient. An ointment may be made of subcar-

bonate of potash (1 draclim), sulphur (2 drachms),

and lard (12 drachms). In the morning after

the use of the ointment a warm batli should be

taken. To destroy insects on the person’s clothes

they should be steeped in boiling water, or ex-

posed for some time to air at a temperature of

150° Fahrenheit, or ironed thoroughly all over

with hot irons.

Lousiness (Phthiriasis). Three kinds of lice

may be harboured on the human body—the

head-louse (Pediculus capitis), the body-louse

(Pediculns corporis), and the louse found on

hairy parts except the head, and specially on the

pubis—the ci'ab-louse {Pediculus

pubis), each kind limiting itself to

its special region of the body. The
head-louse is shown in Fig, 149.

It has a body of seven segments, -

an oval head, provided with feelers

(anteniife), and six legs, three on

each side, which are hairy, and ter-

minate in claws. The head has

two simple eyes, and is providedP"' ^ llead-louse.

with biting and sucking appa-

ratus. The animal is able to bite into the skin

and then to insert its proboscis into the wound
in order to suck blood. The head-louse confines

itself to the scalp, running about amongst the

hail’s, whei’e it is capable of multiplying with

great rapidity by means of eggs. The eggs

(nits) are firmly attached to the hairs by means

of sheaths, and from them the young escape at

the end of nine days, and are fully develo]ied

at the end of eighteen. The lice are found in

greatest abundance in the back and side por-

tions of the head. “A single louse may lay fifty

eggs within six days, which may be hatched in

from three to eight days. The ‘young ones’ are

capable of laying eggs themselves in another

eighteen days or three weeks. A pregnant

louse, therefore, may be the means of bringing

forth some 5000 young ones in the course of

eight weeks” (Professor Hebra). In women and

children, because of their long hair, lice are

more common than in men.

Very severe symptoms may be produced by

the insects. Their biting irritates and wounds

the skin. It also renders the skin itchy, and

the person scratches. Between the two an in-

flammation of the skin is produced, an eczema

(p. 318). The skin is torn Avith scratching,

and blood escapes, which dries into crusts. An
eruption of blisters of the size of a pin’s head

or a pea appears. These are torn and weeping,

and the fluid dries up also into crusts. Beneath

the crusts matter forms, and the hair becomes

matted together and covered with nits. This

condition of things, if not promptly attended

to, spreads, and a foul, matted mass of scab and

entangled hair is produced, among which the

lice continue to breed. On the neck, but les-

sening fron> above downwards, scratches, pus-

tules, &c., also ai’e present, and the ears may

be affected. The glands of the neck readily
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become swollen, and often in children swollen

and running glands in the neck are due entirely

to the irritation of such a condition of aliairs in

the head (see p. 207).

Treatment.—Hebra advises the following

treatment. A mixture of 3 ounces common pe-

troleum, I 5 ounces olive -oil, and 2^ drachms

balsam of Peru is made, and the hair tieated

with it down to the very roots every hour for

a considerable number of hours. Ihe head is

covered with a flannel cap. After 24 or 48 hours,

when the lice and their eggs will all be de-

stroyed by the j^etroleum, the head is to be thor-

oughly washed with soap and water. The oil not

only kills the animals, but also loosens the scabs,

and the washing should remove them all. Matted

hair is to be combed out by careful and patient

combing, beginning at the ends of the hair. If an

inflamed condition of head remains it should be

treated as directed for eczema. The nits, though

killed, are not removed by this method. To re-

move them bathe the hair with vinegar and

water. This softens their sheaths. Afterwards

they are removed by fine-toothed combs.

In milder cases, where no scabs have been

formed and where all that is desired is the

destruction of the lice, which are easily got at,

it is sufficient to rub well into the hair some

ointment of mercury, such as the blue ointment,

or the red precipitate ointment.

The body- louse or clothes’ louse resembles

the head-louse, but is larger and more active. It

is never met with on the head or hairy parts.

It lives not on the skin, but in the folds of the

clothing, whence it oidy sallies out to seek nour-

ishment, obtained by piercing the surface layers

of the skin and sucking.

Symptoms.—The irritation of the insect’s

bite produces a red spot, in the centre of which

is a minute purplish speck, due to escape of

blood. Severe itching is occasioned, and as the

spot is slightly raised above the surface it is

torn by the nails and bleeds. Scratches covered

with blood-crusts are thus produced. Various

other kinds of eruptions may be caused, blis-

ters, pustules, scabs, &c. Where the itching

and scratching ha.ve gone on for a long time, the

constant redness of the skin excited thereb)^,

leads to a darkening of the coloui’, most pro-

nounced on the neck, wrist, and buttocks. In

extreme cases boils and ulcers are produced. In

spite of such signs, supplying unmistakable evi-

dence of the presence of lice, if the person be

stripped not a single animal may be found on

his body, because they hide themselves in the

folds of the clothing.

The treatment for body-louse consists in re-

moving the garments in which the jmrasites lie

hid. To kill them and their eggs they should

be ironed with very hot irons, the folds and

creases of the clothing being ironed over specially

time after time. The sores on the body should

be h’eated by simple dressings.

The crab-louse (Fig. 150) or pubic louse is flat-

ter, broader, and shorter than the other forms. It

lives chiefly in the

liaiiy parts at the

lower part of the ab-

domen—the ])ubic re-

gion, but maybe found

on the arm-pits, among

the hairs of the breast,

&c., but never on the

head. It grasps the

hail’s firmly with its

front feet, making its

removal difficult. The

nits are fixed on the hair quite close to the skin.

Symptoms.—Itching is less severe than in

the case of the head or body louse, but a pimply

eruption may be induced.

Treatment is commonly by blue ointment of

mercury. It is, however, apt to excite inflam-

mation of the skin, and must, therefore, be

cautiously used.

Eruptions produced by Fleas, Bug’s, &e.

The common flea {Pulex irritans) produces

rose spots with a purplish point in the centre.

When the surrounding redness fades the central

spot remains still dark, and cannot be made to

disappear even momentarily by pressure of the

finger. Within two or three days it passes

through the changes of colour common to any

bruise and then disappears. In sensitive skins

a kind of nettle-rash may be jiroduced.

Bugs {Oimex lectularis) hide in cracks of

wood-work, bed furniture, &c. They are much

larger than fleas or lice, and are of a rusty

brown colour.

They cause intense itching and large wheals

by their bites, and an eruption like nettle-rash

may be brought out, which is well-marked in the

mo'rning, and fades in the course of the day, to

be again well-mai’ked next moi’iiing.

The harvest-bug {Lephis mitumnahs) embeds

itself in the skin, and produces a ]iimply erup-

tion, accompanied by itching, which increases

whenever the body grows warm, as after being

in bed for some time at night.

Treatment.—The itching in any of these cases

Fig. 150.—The Crah-louse, more

liighly magnified than Fig. 149.
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may be allayed by a lotion of percliloride of

mercury, 2 grains to the ounce of water. A
stronger lotion of the same sort may be used to

wiish over cracks of wooden beds, &c., for the

destruction of the insects. Great care must be
exercised in its use, for it is very poisonous.

The same end may be served by using a mix-
ture of 3 parts unpurified petroleum to 100

parts of water. Fumigating a house with sul-

phur also destroys bugs.

RingWOPm {Tinea) occur-s in three varieties

according as it attacks the scalp, the beard, or

some other part of the body. In all cases it is

due to the same cause, the presence of a vege-

table parasite, consisting of minute round bodies,

and of thread-like structures formed of rows of

rod -shaped bodies of a beaded appearance.

This is the growing fungus and its spores. To
it the name trichophyton has been applied.

Wherever ringworm occui’s this is present be-

tween the layers of cells of the scarf-skin, in

hail’s and hair sheaths.

Ringworm of the bo6\f {Tinea circinata)

the name given to the disease when it occurs on

the non-hairy parts of the body. It is most

common on the face, neck, and trunk, and is

found also on hands, arms, and wrists. It con-

sists of small circular patches slightly raised and

of arose colour, and covered with small bianny

scales. Usually round the margin is a ring of

very small blistem. The spot is the seat of a

tingling and itching sensation. It s|ireads round

the margins, and as it spreads heals in the

centre, so that a large red ring with a pale

centre is formed. When a large ring has been

formed it often becomes irregular. The disea.se

may end of itself. On the other hand it may
spread and other rings may form on other parts

because of the person scratching the diseased

part, and carrying some of the fungus under

finger-nails to some sound parts.

Ringworm of the scalp {Tinea tonsurans) be-

gins by small red patches like the ringworm of

the body and spreads at the margins (Plate IV.)

It involves the hairs, which become penetrated

by the fungus, and are dull, dry, and twisted.

They are easily pulled out, and become vei’y brit-

tle, themselves breaking off near the skin and

leaving projecting discoloured stumps. The af-

fected patch becomes covered with a greyish

white powder. Inflammation may be produced

and crusts formed. The hairs, if pulle^l out nnd

examined, are easily seen to be very much thick-

ened. In advanced cases of the disease the h<air

follicles may be destroyed and a bald patch be

left when the disease has disapj)eared. Several

patches of the disease may exist and by spread-

ing unite, forming one large irregular jjatch.

The disease of the scalp is commonest in

children.

Ringworm of the beard {Tinea sycosis) has

similar aj>pearances—])atches, red and circular,

covered with fine scales, with stubbly, dirty-

looking brittle hairs. The hair follicles become

swollen and tender, and matter . forms round

them, becoming crusted. It may persist for

months or years.

Treatment.—For xingworm of the body a

lotion of bichloi’ide of mercui’y (2 gi’ains to the

ounce of water) is often sufficient to kill the

fungus. It can be frequently applied. If this

is insufficient glacial acetic acid painted all

I'ound the spreading mai’giixs of the I’ing will

usually succeed. It may be I'epeated if neces-

sary. In ringworm of the head and beard the

hair of the diseased patches, and for a little dis-

tance beyond, should be cutshoi't; crusts should

be I’emoved by the application of poultices, by

the use of plenty of oil, and by frequent wash-

ing with water aiul soft soap. The lotion of

bichloride of mercury should then be applied.

This treatment is much inoi’e certain of success

if all diseased hairs ai-e removed. This is done

by catching them one after another by pincers

and pulling them out, not one being left be-

hind. If the patches are lai’ge, small bits may
be cleai’ed of hair at a time until, after sevei’al

times, the whole patch has been cleai’ed. The

lotion should be well applied several times after

all sign of the continued advance of the disease

has disappeared. I^ may take months before

the disease is finally got rid off. ISIeanwhile, if

the person is not in vigorous health cod-liver

oil, tonics, and good food should be adminis-

tered, and sti’ict cleanline.ss practised.

Honeycomb or Crusted Ringworm ( Tinea

Favosa—Favus) is figured in Plate IV. It is

caused by a fungus resembling that of ordinary

ringworm. To it the name achorion Schon-

leinii has been given. It attacks tlie scalp. Small

itchy red patches ajxpear first, then minute yel-

low specks, which gradually become larger till

they attain some considerable size—some may

ev^en become as large as .1 inch in diametei’.

They form yellow ci’usts, depressed in the centre

so as to be cup-shaped, through which a hair

passes. There is itching of the parts; the haii’s

become dull, dry, and ash-grey, and they are

brittle. In the end they may be destroyed and

fall out. When the crusts are removed pits are
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left in the skiu, which, however, soon fill up.

The crusts have a disagreeable mousy odour.

The disease may last for years. It is contagious,

and has been known to be transmitted fiom

mice affected by it to the cat which caught

them, and from the cat to children, whose pet

it was.

Treatment.—It is necessary that the diseased

hairs should be pulled out from the root. For-

ceps are required, and the difficulty in removing

the hairs is due to their brittleness and tendency

to break off short. It may take many weeks

before the removal of hairs in this way can be

stopped without risk of the disease recurring.

During the removal of the hairs the perchloride

of mercury lotion (2 grains to the ounce of water)

should be rubbed into the part to destroy the

fungus. Nourishing food and tonics should be

given.

Pitypiasis vepsieolor is a disease of the

skin, occurring in patches of a peculiar brownish

colour, and due to a vegetable parasite called

the microsporon furfur. It begins in small

spots about the size of a pin’s head. They ex-

tend and unite, large irregular patches of the

discoloration being produced. Itching is not

great, and, on scratching, yellowish scales come

frojn the patch. Children are seldom attacked.

Persons who perspire freely and are not suffi-

ciently cleanly, who do not use frequent bath-

ing, may have it for years. It occurs chiefly on

the chest and abdomen.

Treatment.—The affected parts should be

scrubbed night and morning with soft soap and

water, and, after drying, the skin should be well

rubbed with the mercury lotion advised for

ringworm.

Affections of the Glands of the Skin.

Excessive Secretion of the Sebaceous
Glands (Seborrhoea). The sebaceous glands

separate an oily fluid which keeps the skin moist

and soft. This is produced in excessive quan-

tity in the disease named. It occurs specially in

young people between fifteen and twenty-five,
,

on the cheeks, nose, and forehead. The skin has

a greasy appearance, and minute di'ops of oil

may be seen standing upon it. The face of a

person affected seldom a])peai’s clean, because

dust, &c., so readily adheres to the greasy sur-

face. In old-standing cases the sebum forms

flakes or crusts upon the skin of a pale yellow,

brown, or greyish colour. When this occurs on

the head the hair becomes matted together,
i

This may be seen in children. The affection

occurs also on the genital organs of both sexes.

In another form scales of dry secretion of a

dirty white or pale yellow colour adhere to the

surface of the skin, or the sebum assumes the

a])pearance of branny scales, forming a fine

mealy powder. This often forms on the scalp,

and if allowed to accumulate forms scurf. In

the disease the hair is affected and readily

falls off, so that scurf and hair are continually

falling from the head.

Treatment.—Thorough cleanliness is neces-

sary. In the oily form on the face frequent

washing with soap and water, and rubbing with

towels, is the best treatment. Before the soap

and water, oil may be rubbed over the parts to

soften and bring away plugs of sebum in the

mouths of the glands. If crusts have formed

they should be softened and removed by rubbing

with oil and then soap and water. An ointment

of oxide of zinc may then be ajiplied. Tonic

treatment may also be needed.

Comedones {Grub, Shilfconi) is the term ap-

jffied to plugs of sebum that block the mouths of

the hair folliclesand glands. They appear as small

dark points, and when pressure is applied by

the finger-nails a little worm-like body with a

black head is squeezed out. This is simply ac-

cumulated secretion, the exposed end being

blackened by dirt. A parasite has also been

found among the seci'etion—the acarus follicu-

loriim, which, however, does not seem to give

rise to any symptoms.

Comedones vary in size, and, if numerous,

their black points are very unsightly. They

are found most commonly on the face, back,

and chest.

Treatment.— The accumulated material

should be squeezed out by the finger-nails.

Frequent washing with soap ami water, fol-

lowed by brisk rubbing, should be adopted to

prevent their recurrence. Previous anointing

with oil is an aid to the removal of the retained

material.

Milia are small, white, round bodies lying

beneath the scarf-skin, most commonly on the

eyelids and cheeks. They are formed of se-

baceous glands which have become filled with
O

their secretion and unable to expel it.

Treatment.—A sharp needle readily slits up

the cuticle covering the little body which slight

pressure then turns out.

Wens ai’e tumours foi’med like milia, but
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much larger in size. They may attain the size

of a nut or orange, and are common on the head
and face. They are enormously distended sacs

of the hair and hair-gland, containing accumu-
lated sebum which may have undergone alter-

ation.

The treatment is usually to dissect them out

entire, or to open them out and clear out the

contents. The operation, if the wen be on the

scalp, is not unattended with risk. Erysipelas

may arise; and great care is exercised by sur-

geons in operation. The rule is, indeed, that

the wen is not disturbed, unless it is a source of

annoyance.

Molluseum Contagiosum is a disease of the

skin caused by blocking of the sebaceous glands.

Tumours, similar to wens, are produced. They
are filled with a milky fluid which is said to be

capable of communicating the disease. They
occur singly or in groups on the face, eyelids,

chest, arms, and breasts of women. They are

not painful. At the top of the tumour is a

minute opening, through which frequently tlie

contents of the sac may be squeezed.

Treatment.—The tumoui’s are emptied by

squeezing, after which the walls shrink so as to

become flat, or they may be opened—of course

only by a surgeon.

Excessive Secretion of the Sweat Glands,

producing excess of perspiration, may occur over

the whole body, as in exhausting diseases, and iu

weakened conditions of body after some illness,

or it may be limited to pai’ts—the arm-pit,hands,

or feet. Parts thus affected often become very

tender and painful, and a local eczema (p. 318)

may be produced. In the case of the feet,

the smell is very objectionable, and the term

stinking foot-sweat has been applied.

Treatment.— The jjarts should be frequently

washed with yellow soap and water. Into the

part should be rubbed several times a day some

of a solution made by dissolving 60 grains of

tannic acid in 6 ounces of spirit. The skin should

not be wiped after the application. Into the

stockings of persons with sweaty feet some

powdery material should be dusted— starch,

lycopodium, or even common flour.

Sudamina {Miliaria) are small round blis-

ters of the size of millet seeds, containing at

first clear fluid, which, after twelve or twenty-

four hours, becomes milky. The blisters appear

like little pearls scattered about the skin. They

last three or four days, then dry up, and thin

scabs are thrown off. The fluid they contain is

sweat, and they are produced by excessive sweat-

ing. A pricking sensation is experienced in the

skin when the blisters are being developed. To
this attection the term prickly heat or summer
rash is applied by some. It attacks in hot cli-

mates; and the troublesome prickly sensation

prevents sleep during the night.

Treatment.— Warm baths should not he used.

The skin should be kept cool and dry, and the

excessive sweating avoided if possible. Over

the skin some fine powder, starch, &c., may be

dusted to allay the irritation.

Acne {Face Pimples—Stonepocks) is a chronic

inflammation of the hair sacs and of their at-

tendant sebaceous glands. It appears as small

red pimples chiefly on the face, chest, and back

of young persons. They often arise after the

mouths of the glands have been blocked by
plugs of sebaceous matter—comedones,which the

pimples surround. Sometimes the inflammation

passes deeply into the skin, and the jjimples

extend inward, as little nodules. Often matter

is formed which appears on the surface of the

pimple. When the matter has been discharged

the nodule may disap]Dear, but a scar is left to

mark its former place. An acne pustule may
be so large as to resemble a boil. The affection

usually declines after the twenty-fifth year of age

or so. An eruption of acne pimples may be

produced in some people by the taking of iodine

as medicine, or by the application to the skin

of some preparation of tar. Workmen who have

to work with tar or some of its products are

liable to exhibit such an effect.

Treatment.—Frequent rubbing with soap

and water is recommended as one of the most

efficacious means of treatment, because it softens

the scarf-skin and removes some of its layers,

and with them plugs blocking the sebaceous

glands, the cause of the affection. AVhen the

back and chest are badly affected, hot baths

greatly aid the treatment. A lotion of bichlor-

ide of mercury, one half-grain to 1 ounce of water,

and glycerine, is also valuable. The treatment

must be steadily persevered in for a consider-

able time
;
comedones (p. 327) should be removed

by pressure, and matter should always be let

out.

Acne Sycosis is a form of the affection at-

tacking hairy parts, specially the beard. Through

each of the pimples or jmstules a hair is seen to

pass. The ])ini])les may come out in crops so

close together, that patches of inflamed, thick-

ened skin are formed, and se]>arate pimples not

noticed. The matter produced may, iu such
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cases, form crusts, pierced also by hairs. The

hairs are loosened and fall out, and when the

part heals depressetl scars are left, on which

hair does not again grow.

Treatment.—The hairs over the diseased

part should be cut short. Warm poultices

should be applied, and afterwards oil rubbed

on to remove crusts. Thereafter the part should

daily be gone over by a surgeon, and hairs from

all atfected parts pulled out witli forceps. After

each such procedure white zinc ointment, or

chrisma sulplmr, should be rubbed in. Hebra

strongly advises daily shaving, not only to

aid in curing the disease, but to prevent its

return.

Aene Rosacea {Gutta Rosea) is an affection

Avhich appears on the face, specially the nose,

forehead, cheeks, and chin, and is characterized

by an intense reddening of the skin, without

swelling. The redness is due to overfulness of

the blood-vessels. They can be partially emptied

by firm j^ressure with the finger, so that the

redness disappears from the pressed part, but

it returns on removal of the finger. The person

experiences a sensation of warmth over the

affected part, especially after a meal or in the

evening. One form is confined to the nose, in

which the lines of overfull vessels are readily

seen, and the nose is shiny by increased fatty

substance from the glands. But it may extend

from the nose to the cheeks, forehead, and chin.

The affected skin becomes thickened; and the

nose is often considerably enlarged. Persons

who indulge in alcohol to excess are liable to it.

All kinds of stimulants, taken inwardly, in-

crease the feeling of heat and the congestion of

the part. When the disease has lasted for a

long time nodules form on the skin, producing

additional disfigurement.

The disease is most common in men after the

fortieth year of life, and in women about the

period of the cliange of life.

Treatment.—All irregularities of habits, &c.,

should be corrected if possible. The patient

should live plainly and temperately, avoiding

beer, wine, &c. Disorders of function ought to

be attended to. The part should be well washed
with soap and water, and then a sulphur oint-

ment well rubbed into it at bed -time—the

chrisma sulphur should be used, if obtainable.

After several such applications, a few days
should be allowed to elapse before repeating

the process, since, at first, additional redness and
removal of the skin is likely to result. Other
methods might be adopted by a physician.

INJURIES TO THE SKIN.

Wounds, Burns, Chilblains, Frostbite, &c.

(See Accidents and Emergencies.)

AFFECTIONS OF THE HAIR AND NAILS.

Excess of Hair {Hirsuties).—Hair may grow

in excess over large surfaces or over small areas,

as a hairy mole, sometimes producing disfigure-

ment. The hairs may be pulled out if they are

few, or may be destroyed by various applica-

tions, called depilatories, if they are many. They

should not be applied without advice, as they

may give rise to troublesome ulceration.

Baldness {Alopecia ).
—Baldness results as one

of the changes belonging to old age, due to

wasting of the skin, hair sacs, &c. It may
occur as a result of some acute disease, or at an

unusually early age without any such cause. In

both the latter cases it is undoubtedly due to

defective nourishment of the hair, owing to

lessened circulation of the blood in the scalp.

Treatment for preventing loss of hair, or for

loss resulting from fever, consists in means that

will quicken the circulation in the scalp, such

as washing the head every morning in cold

water, then drying with a rough towel by vigor-

ous rubbing, and brushing with a hard brush

till the scalp becomes red. A stimulating lotion

should then be well rubbed in for several min-

utes. Wilson’s lotion is made of sweet-almond

oil, 1 ounce, strong liquor ammonia, I ounce,

spirits of rosemary, 4 ounces; water, 2 ounces.

At the same time generous diet, tonics, &c., may
aid the restorative process.

One form of baldness, called alopecia areata,

occurs suddenly in roundish patches. Piobably

the patches have existed for some time before

they are noticed. They are smooth and white.

Besides occurring on the head, they may be on

eyebrows, cheeks, or other hairy parts. They

tend to spread. When hair grows again on the

patches it is fine, downy, and white, and it may
remain white always, or at least for a long time.

The loss of hair has been supposed by some to

be due to a parasite. (See Plate IV.)

Treatment.—The spread of the disease can

be arrested by painting the part with blistering

fluid. This may be repeated every two or three

weeks. Frequent brushing with hard brushes,

the use of electricity apjilied by a wire brush,

and various other methods, are also advised.

Greyness of hair {Canities) occurs usually



330 INFLAMMATION OF NAILS. [Sect. XI. B.

as a change of old age, but it may also occur

in early life, and as a result of mental anxiety,

shock, &c. The colour of hair is due to colour-

ing matter developed from the papillae from

which the hair grows (p. 308). Any change of

colour must begin at the paj)illae, that is, at the

end of the hair buried in the skin. As the hair

grows the grey part advances, until hairs for-

merly coloured at length appear grey or white

throughout their length. It takes, therefore, in

all cases weeks, or at least days, before the

change could be detected. There is no remedy

for greyness of hair, except the use of dyes.

Inflammation of Nails {Onychia) may be

produced by injury, pressure, &c., and some-

times occurs because of bad general health.

Redness and swelling occur round the nail, and

the bed of the nail is deep red. A feeling of

heat and throbbing and pain on pressure are ex-

perienced. Matter forms; discharge oozes from

the fold of the skin at the root
;
the nail be-

comes loose, and there is a raw tender surface

beneath it. After the old nail has been shed,

the new one grows slowly and the wound heals

painfully.

“ Ingrowing toe-nair’ produces similar .symp-

toms, limited to the part pressed on by the

nail.

Treatment.—Warm poulticing will frequent-

ly give relief. The nail is also thereby softened

and readily pared. In “ingrowing toe-tail”

little bundles of some soft threads, torn from

lint, of the length of the nail, should be laid on

the nail in line with the inflamed fold, and

should be gently pushed down, thread by thi’ead,

by means of some appropriate instrument, be-

tween the border of the nail and the inflamed

fold. The fold is padded with tine strips of lint,

and strips of sticking-plaster are wound round

the toe from above downwards. By this means

the nail and fold are separated. After wearing

this for a day, a warm foot-bath is taken, the

lint removed, and fresh strips applied. In a

few days the swelling and pain will be so re-

duced that one may be able to remove with

scis.sors the side of the nail.

The Care of the Skin, Hair, and Nails.

—The chief ai<l to a healthy skin is cleanliness.

The surface cells of the scarf-skin are continu-

ally being shed or rubbed off in minute masses,

which are held together by the oily fluid exud-

ing from the sebaceous and sweat glands (p.

308). This refuse matter is apt to collect on

the surface, and, if it be not removed, to irritate

the skin. Moreover the pores or channels of

the glands are liable to become blocked, and the

secretions to be thereby pent up. From both

causes pimj)les, redness and blotching of the

skin, esjjecially sensitive skins, will readily

result. Nor is the injury confined to the skin.

It is an organ of purification, by whose means

the blood ought to be cleansed from impurities.

If cleanliness is not practised, this duty is im-

properly dischai’ged, and the whole body may
sufler in greater or less amount. Regularly some

method ought to be adopted for removing the

cast-ofl’ material, and the method is the bath

—

the use of soap and water, applied with mode-

rately vigorous rubbing. The warm bath is un-

doubtedly the best for cleansing purposes, and

the custom of taking a warm bath once or twice

weekly is to be persevered in. But no one

should come directly from a warm bath unless it

is to get immediately into bed. Under any other

circumstances the water ought gradually to be

cooled down till it becomes luke-warrn. The

cold bath is useful not only for cleansing but for

its bracing and stimulating properties. When
one enters a cold bath, the stimulus of the cohl

to the skin excites the vasomotor nerves (p. 233)

and the blood-vessels of the skin become much
contracted, so that the blood is driven out of

the surface into the deep parts. In a sliort

time after coming out of the cold bath, the re-

action should set in, the blood should rush from

the deep paits to the surface, and a w’arm glow^-

ing sensation should be ex])eiienced. For a

time the blood flows in greater quantity thiough

the skin and then gradually thei'e is a return

to the usual condition of affairs. Now the effect

on the nervous system and the quickened cir-

culation that results have beneficial ett’ects on

the general state of the body. Cold bathing

should not be persisted in, whether in ordinary

baths or in the sea, if this reaction does not

rapidly occur. If the skin remains cold and

bluish, it is an indication against the cold or a

warning that it lias been too long persisted in.

Rubbing, which should always be combined

with bathing, is a great aid in hastening and

ensuring reaction. Those who would like to

take a daily cold bath, but are afraid of the

consequences, should set tliemselves to work up

to it, either by taking a warm bath, and gradu-

j

ally, day by day, diminishing the amount of

j

warm water in it and increasing the cold, or by

,

beginning with merely a I’apid sponging on

rising from bed, and gradually extending it till

they are able to bear a regular cold bath.

Friction with a wet towel or sheet may be em-
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ployed to begin with.—A hot bath should range

between 98° Fahr. and 112° Fahr., a merely

warm bath not above 100°.

Soap should be used to the face as well as

to other parts of the body, since nothing is so

efficacious in removing the little plugs that

block the mouths of the glands especially on

the faces of young persons. But the soap

should be thoroughly washed oft, and the face

bathed with cold Avater, before drying. Some

persons, however, find soap absolutely irritating

to the face. They may dispense with it, and

instead add a few drops of spirits of ammonia

to the quart of water Avith Avhich to cleanse

the face.

Cosmetics, especially those in the shape of

pastes and powders that improve the com-

plexion by covering up the offending spots,

are often liable to do serious mischief by in-

terfering with the natural functions of the

skin. The Avash of bitter almonds, recom-

mended on p. 321 for freckles, may be employed

with safety.

In regard to the hair too frequent washing

should be av^oided
;
and daily Avashing of the

hair is too frequent, rendering it dry and

brittle. Probably once a week is sufficient.

For it, also, soap and Awater are the most suit-

able materials of cleansing. Salt of tartar,

which is often ])ut into the Avatei’, ought not to

be employed. No comb or brush Avith sharp

edges should be employed
;
and small-tooth

combs ought not to be used. A comb should

be used gently to disentangle the hair, and not

to scrape the scalp, for the removal of dandruff

is not aided by this means. Pomade should be

employed with discretion, but only Avhen the

hair is of itself too dry. The best are those

made of perfumed vaseline or chrisma, Avhich

do not become rancid.

Long hair is the better of beiii" trimmed at

the ends once every tAvo or three Aveeks to pre-

vent splitting. The practice of girls wearing

shoi’t hair is one greatly to be encouraged. The
crimping and plaiting and screAving up of hair

requisite for those Avho Avear it long is injurious,

and is likely to lead to Aveakness and thinning

especially at the parts Avhere the greatest strain

is exerted, very often the very front of the

head.

Hair-dyes consist as a rule of a salt of lead

or sih^er. Both are injurious, the former much
more so than the latter, and all should be

avoided. The idea coiweyed in the term “Hair-

Restorer,” that a chemical preparation Avill

restore to the hair the colour in Avhich it is

deficient Avithout dyeing it, is a delusion, fostered

by the vendor of the dye-stuff.

Nails should be cleansed Avith soap and water

applied by means of a brush. A knife should

not be employed to remove dirt from under the

free edge, since it increases the space under the

nail and affords more room for dirt to accumu-

late, Avhile it scratches the nail, and foreign

matter getting into the scratch Avill be removed

Avith difficulty. The brush i.s, therefore, the

best awent. Nails should not be so far cut, Avhen

being trimmed, as to preA’'ent them atibrding

jDrotection to the finger tips. The soft i)rolonga-

tion from the surface of the skin on to the back

of the nail at the root ought to be kept doAvn

by using an ivory presser, and not by means of

a knife. If it is alloAved to groAv it becomes

rugged and unsightly, and also painful by being

torn and bleeding.

The hands require frequent Avashing. Those

persons the skin of AA'hose hands is dry and

harsh, will derive benefit from rubbing Avith

glycerine or vaseline. The use of the same

substances will prevent and ciu’e hacks in the

skin, which if not attended to may become

extremely painful.

The feet require as much, indeed more, atten-

tion than the hands. They also should be fre-

quently Avashed with soap and Avater, and the

nails trimmed. They should not be pinched

up in narroAV boots. The boots ought to have

bi’oad loAv heels, and ought to be broad enough

in front to give the toes freedom. Those avIio

are troubled Avith blistered feet after Avalking

any considerable distance will find great benefit

from rubbing some soft soap over the inner

surface of the stocking in contact with the parts

usually inflamed.
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Section XII.—THE SENSES AND SENSE-ORGANS.

A.—THEIR ANATOMY AND PHYSIOLOGY (STRUCTURE AND FUNCTIONS).

The Conditions of Sensation :

Terminal organs;

Fusion of Impressions.

Touch.
The Organ of Touch:

Pacinuin Corpuscles and Touch-bodies.

The Sense of Touch:

The sense of contact—Aristotle’s experiment

;

The sense of pressure;

The sense of temperature.

Taste.
The Organ of Taste:

The Papillce {filiform, fungiform, and circumvallate) of the tongue;

Taste-bodies—The nerves of taste.

The Sense of Taste:

Difference between taste and flavour.

Smell.
The Organ of Smell:

The Nostrils and their lining membrane (Schneiderian)—Nerves of Smell

;

The Sense of Smell:

IIow excited—Its acuteness.

Sight.

The Organ of Sight (the Eye and its Appendages):

The Orbit;

The Eyelids—theiv glands {meibomian) and lining membrane {conjunctiva)

;

The tear-gland and passages—the explanation of weeping

;

The Eyeball—Its sclerotic and choroid coats—Its chambers—The pupil of the eye—Its lens— Its

nervous coat {retina).

The Sense of Sight:

The perception of light—the blind spot—the yellow spot

;

The perception of ofyects—Comparison between the eyeball and a photographer’s camera

;

The accommodation of the eye to different distances;

Normal sight, short-sight, and long-sight;

The movements of the eyeball—The muscles of the eyeball—squinting;

The information gained by the ei/es—Floating specks before the eyes—Purkinje’s figures—Hallucina-

tions—Estimate of size and distance by the eye

;

Single Vision loith two eyes—The stereoscope

;

The Sense of Colour:

Fundamental and Complementary colours:

The perception of colour;

After-images.

Hearing.
The Nature of Sound :

Musical, sounds—On what their loudness, pitch, and quality depend.

The Organ of Hearing (the Ear)

:

The outer ear—The auricle and external canal

;

The middle ear—'J'he drum of the ear—The Eustachian tube—The small bones of the middle ear:

The internal ear—The semicircular canals, and cochlea—Corti’s organ.

The Sense of Hearing:

The -perception of sound—Sympathetic vibration ;

The range of the ear;

The sensation of discord;

Judgments formed by the ear.

The Conditions of Sensation.—Tlie senses

are the avenues by means of wliich infomiation

reaches the individual regarding the condition

of his own liody, and concerning the outward

world which surrounds him, and of the manner

in which it affects him. Every living being,
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even the Immblest, is not a mere separate exis-

tence, having a life of its own and independent

of everything else; it is a part of a greater exis-

tence; and its value is estimated by the nature

of the relations it bears to that great world of

things of which it is but a mere speck. The

most elementary living things have no nervous

system, no special apparatus for communicating

outwardly. They are little masses of irritable

jelly-like living material (proto])lasni), capable

of acting as a whole, and with no part of their

substance devoted to special purposes. An ad-

vance in this structure is perceived when a living

thing shows evidence of having one part of its

body devoted to the discharge of one duty and

another part to the performance of another

duty. The rudiments of a nervous system ai'e

found in some of the lowest animals, where one

cell readily affected by certain agencies—contact

with foreign material, for example—is situated

near the surface of the body and communicates

by a slender thread with a cell, capable of con-

tracting, placed deeply in the body. Whenever
the cell on the surface is affected sufficiently, the

irritation of its substance that results is com-
municated along the thread to the deep cell, and
excites it to contract, so that the body of the

organism is moved. One cell is, as it were, on
the look-out, and the business of the other one
is to act on receiving information. Such a sim-

ple arrangement is sufficient for an elementary
organism. But animals higher in the scale are

affected in so many diffei’ent ways by so many
different agencies that a fm’ther subdivision of

labour becomes necessary. One man may be a
sufficient watch on the top of a small fort, but a
large town needs a multitude of watchmen, each
with his own particular duty and his own special

post. So in the higher animals and man certain

organs are set apart to give information regard-

ing things the body comes in contact with,

their hardness, their degree of heat, &c., all

that is included under the sense of touch; an-

other organ is set apart to give information

about smell, another to inform regarding taste;

another organ has as its business the duty of

being on the look-out for light and colour,

another for taking knowledge of sounds. The
senses are thus the outposts of the mind, dis-

posed along its walls to take note of and report

to head-quai’ters anything that comes within
the range of their duty. Without them man
could have no knowledge of the outwai-d world
and could hold no relations with it. The in-

formation they supply acts, in great measure, as

the motives and bases of his action. It is not

out of place to remark how great, then, is the

need of the information being accurate, and of

the outposts being properly trained to their

work, lest tliey mislead the mind !

There are thus a number of special sen-

sations, touch, taste, smell, seeing, hearing, to

which is added the muscular sense, by means of

which information is supplied regarding out-

ward things and forces. Besides these, however,

there are a number of common or general sen-

sations, the need of which arises from the highly

complicated structure of the higher animals.

The feature of such higher animals is the multi-

tude of different organs in the body, each perfor-

ming its own part of the general work required

for maintaining the life and vigour of the animal.

These organs must all work in harmony, and

are in communication with one another. It is

necessary that the individual should have some
means of knowingwhether the harmony is being

maintained, and should have some warning if

any organ is doing bad or indifferent work. Such
information is supplied by common sensations.

Thus a feeling of comfort informs of general

well-being; a feeling of hunger or thirst informs

of the need of certain substances to maintain

nourishment; a sense of discomfort informs of

some disturbance, and so on.

The essentials of a sense organ are well shown
in the rudimentary forms of a nervous system,

where there exists (1) one cell whose business

it is to receive the impression, and (2) a nerve

thread to carry the inq^ression to (3) a cell

whose business it is to receive the impression,

and take knowledge of it in some way or other.

These three elements are necessary for a sensa-

tion. (1) There is a special structure adapted
for being affected by a particular kind of in-

fluence. Thus the eye is an organ specially

formed for being stimulated b}^ the action of

light, while the ear is uninfluenced by light but
is stimulated by the waves of sound, and so on.

The special structures are called terminal

organs. From the special structure, whatever

it may be, (2) a nerve jn’oceeds which is in

direct communication with (3) nerve-cells in the

brain in the region of consciousness. This last

is imjDortant to notice. The nerve-centre to

which the impression, made on the terminal

organ, is conveyed by the nerve, must be situ-

ated in the brain, if the inijiression is to give

rise to a sensation. Sujipose the im])ression for

some reason or othei’ is arrested in the spinal

cord, no sensation will result. Thus the nervous

chain necessary for a sensation is not identical

with that described on 86 as necessary for a
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reflex action. A man who has luul his spine

injured, and is thus paralysed in both legs, does

not feel a severe pinch of the skin of either leg,

but j)robably the pinch causes the leg to be

spasmodically jerked. An impression has been

made on the skin, which has been transmitted

to a nerve-centre. But the nerve-centre is in

the cord. The injury to the spine has pre-

vented the impression being conveyed np the

cord to higher centres in the brain. Thus,

though the impression has been quite sufficient

so to stimulate a nerve-centre in the cord as to

]>roduce a marked reflex act, the man has been

unaware of the pinch; he has had no sensation.

A sensation, then, cannot be produced unless

the influence has been transmitted to a higher

centre in the brain, and has there excited a

chaniie of which the individual becomes aware.

An impression may be duly made upon a ter-

minal organ, but it cannot jiroperly be called a

sensation until the person becomes conscious of

it. A sensation may, therefore, he defined as the

consciousness of an impression. Now, if this is

understood, it is easy to perceive that a sensa-

tion may be abolished in various ways. Take,

as an example, the sense of sight. A person

may be blind, as we all know, because of some

injury or disease of the eye, because, that is, of

something wrong with the terminal organ; but

that is not the only way blindness may be ]uo-

duced. Another person might have perfect

eyes, and yet have no sight. The nerve leading

from the eye to the brain, the chain of com-

munication, might be interfered with, destroyed,

for example, by the pressure of a tumour, and,

therefore, though light duly fell upon the eye

and produced there its wonted effect, no know-

ledge of it would exist because of the rupture

of communication—the impression could not be

conveyed to the brain. In a third way a })erson

might be prevented from seeing. Suppose the

eye and its nerve unaffected, but the centre in

the brain destroyed by the progress of some

disease, the impression duly made on the ter-

minal organ and carried along the nerve would

reach a disorganized centre, which could not

receive it, and no consciousness of sight would

arise. But there are instances of failure to see,

illustrating well the necessity for activity of the

centre, not dependent upon any disease. Lift

the eyelid of a sleeping man, and hold a lighted

candle in front of the eye, an image of the

candle flame is properly formed on the back of

the eye, an impression is duly conveyed along

the nerve to the centre, but the centre slumbers

and there is no conscious sight. A man is walk-

ing through the streets engrossed in thinking

over something; a friend walks straight towards

him, and the person is apparently looking

directly at his friend, but does not notice him
and would pass on did liis friend permit. His

friend’s face and figure made their usual im-

pression on the eye, which M’^as properly trans-

mitted to the conscious centre, but that centre

was already occupied, and the impression failed

to arouse a consciousness of its presence. The
same facts might be illustrated in connection

with any other sense, but enough has probably

been already said to show what are, in general,

the conditions of any sensation. Sensation, then,

is the result of a change occurring in a centre in

the brain, and yet when the skin is pinched we
refer the impression to the skin, though it is in

the brain that it is actually perceived. We
think it is our ears that recognize sounds; in

reality it is only the brain that takes note of

them as such. This habit of referring the sen-

sation to the terminal organ which first received

tlie impression is the result of education and

habit. When we see a light, what we are con-

scious of is a change in a bi’ain-centre, and yet

we I’efer it outwardly. If the optic nerve be

irritated by a current of electricity or by a blow,

we see flashes of light as vivid as if lights actu-

ally danced before our eyes. Impressions have

reached the centres for seeing, coming along the

ordinary channels, and produce the same changes

that lights should do. In this case, however,

we know the cause of the colours, and cori’ect

the conclusion we would otherwise make. The

seeing centre itself may be irregularly stimu-

I

lated, by some condition of the blood, for ex-

amj)le, and the ])erson may see things which

ai)pear as real as if they were actual external

existences, but which have only a temporary

existence in his disturbed brain. Thus the man

in delirium tremens sees fantastic figures danc-

ing and making grotesque faces at him. His

seeing centres, excited in an unhealthy way by

alcohol, are of themselves jn-oducing changes

which, in healthy circumstances, ought only to

be aroused by real things external to him. The

changes in the brain have, in this case, nothing

corres))onding to them outside, but the brain,

nevertheless, refers them to the outside as usual,

aiid they, therefore, appear to be real things.

The man’s judgment being otherwise also warpe^

by the alcohol, he cannot correct his impres-

sion.s, and is consequently victimized by them.

Fusion of impressions. It is a feature of all

the senses that when they are excited by a series
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of impressions, in which one follows the other

very quickly, they are unable to distinguish the

ditfereut inijU’essions. The series becomes fused

together, and the sensation is of a j>rolonged

impression. Thus, if the finger be gently pressed

on the edjje of a toothed wheel, with the wlieel

going very slowly, the contact of each sejxirate

tooth is distinctly felt; but when the wheel is

made to turn rapidly one loses the sensation of

the sejmrate teeth, and the feeling is of an un-

interrupted kind. Again, evez’y child knows

that if a piece of string, which has been on fire

at one end, be whirled rapidly in the air, the

appearance of a wheel of fire is produced. The

one point of fire becomes a circle. This sensa-

tion is produced by a rapid series of impres-

sions. From every point of the circle, described

by the glowing end of the string, from point

after point of it in quick succession, an impres-

sion reaches the eye of the glowing point as it

travels round. But all the different impressions

follow so hard after one another that they ai’e

not separately distinguished in the mind, which

thus becomes conscious of a continuous circle of

light (p. 343). It is the same with sound. If an

instrument be made slowly to emit a series of

sounds, each sound of the series may be recog-

nized separately
;
but if they be produced with

a certain rate of rapidity, one sound is heard

before the one preceding has died out, and a con-

tinuous instead of an interrupted sound is heard.

Now the explanation of this fusion of impre.s-

sions is the same for all the sen.ses. It is that

the sensation lasts longer than the stimulus pro-

ducing it. A flash of light in the dai’kness

may last for a very small fraction of a second,

but the effect on the eye does not vanish with

the flash. It continues for a very brief space of

time longer, and if a second flash be produced
it may again excite the eye before the first im-

pression has faded, and so the two become
blended. Most people have noticed that if ashrill

sound, say a railway whistle, has been prolonged
for some time, they are doubtful of the exact mo-
ment when it ceased. The sound appears to ring
in their ears some seconds after itactually stopped.

If it had begun again before the ringing had
left their ears, probably many would not observe
that it had stopped for an instant. It would
seem to have only become feebler for the moment.

TOUCH.

The Organ of Touch.

The organ of touch is situated in the skin

thi'oughout its whole extent, and in the mucous

membrane of tlie mouth and nostrils. On p. 307

the structure of the skin is described, and the

two layers of which it consists ai’e noted. It is

only in the deep layer that blood-vessels and
nerves are found. The nerves terminate in many
cases in a peculiar way. In many of the ])apill0e

or ridges into which the true skin is thrown (Fig.

144, ]). 307) are oval-shaped bodies about the

l-300th of an inch long, formed apparently of

layers of fibrous tissue. A nerve-fibre winds

round this body and finally enters it. These

are called touch-bodies or tactile corpuscles,

and are found in the skin of fingers and toes. In

the tissue under the skin of the hand and foot

of man are other bodies, called Pacinian cor-

puscles, larger than touch-bodies, the largest

being l-20th of an inch long. Each one is placed

on the end of a nerve-fibre, which is like a stalk

to it, the fibre passing directly into the centre

of the corpuscle. Besides these two special

forms of nerve-endings in the skin, there are the

simple terminations of the nerve-fibres in the

form of a net-work in the upper ]jart of the

true skin. In all cases the nerve-endings never

reach the surface. Any impression must be com-

municated to them through the cellular layers

of the scarf-skin.

The Sense of Touch.

The sense of touch is aroused by stimulation

of the nerve terminations, alreadj' described,

either by mechanical means or by heat or cold.

When we lay our hand on anything, the mere
mechanical contact with the body jiroduces a

sensation of touch, and if the body be warmer
or colder than the hand a sense of heat or cold

is aroused. Touch includes three things: (1) the

sense of contact, (2) the sense of pressure, (3)

the sense of heat and cold.

(1) The sense of contact is the most impor-

tant element in touch. By it we gain informa-

tion as to the form, size, and other characters,

smoothness, hardness, &c., of external bodies.

The sensitiveness of touch varies in different

parts of the skin. Where the scarf-skin (epider-

mis) is thinne.st it is most acute; where it is

thickest it is more dull. The absence of ejiider-

mis altogether does not render the jiart more
sensitive to sensations of contact. The direct

contact with the uiq)rotected true skin occasions

pain, which effectually masks the feeling of con-

tact. The tips of the fingers, the red border of

the lips, and the tip of the tongue are the most

sensitive parts. Experiments have been made
on the degree of sensibility of various parts to
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touch, by using a pair of compasses with points

blunted by pointed pieces of cork, and deter-

mining how much the compasses required to be

open for the impi-ession of each point to be felt.

If the two points were very near, the sensation

was of one point only, and in order to produce

the sensation of two points the ends of the com-

passes had to be separated by varying distances

according to the part of the skin exjDerimented

on. The result showed that two points could be

distinguished by the tip of the tongue though

they were only l-24th of an inch apart, by the

tip of the forefinger if l-12th of an inch apart,

by the red surface of the under-lip if l-6th of

an inch apart, by the tip of the nose when l-4th

inch apart, by the palm of the hand if 5-12ths

inch apart; and that the points of the compasses

required to be separated 1^ inch to be perceived

as two, when placed on the back of the hand,

while in the middle of the thigh they rec{uired

to be separated 2^ inches.

(2) The sense of pressure is different from

the sense of contact, for sometimes those jiarts

which are less acute for mere sensations of touch

are more correct in gauging pressures. It is by

the sense of pressure that we estimate differences

of weights. Another element is introduced,

however, in judging of weight, when the weight

is taken in the hand, and the hand moved

up and down. The weight offers resistance

which the muscles require to overcome, and

this calls forth what has been called a muscle

sense, a sensation produced by the muscles,

caused by the resistance olfered to their move-

ment.

(3) The sense of temperature.—The skin

also judges of heat and cold, but its judgments

are in this case liable to serious error. If one

hand be very cold and the other very warm,

and both be placed in the same basin of tepid

water, the warmth of the water will be very

different to each hand. To the warm hand it

will appear cold, and to the cold hand warm.

We cannot, therefore, judge absolutely of tem-

perature. Then again the thickness of the scarf-

skin seems to affect the sensitiveness to heat,

for parts with thin epidermis can bear less heat

than parts with thick epidermis.

Pain is an excessive stimulation of the sensory

nerves, and in it all finer sensations are lost.

Pain at once takes the place of other sensations,

whether of contact or of pressure or of tempera-

ture, at that part of the skin so deprived of the

epidermis as to lay bare the true skin.

The sense of touch supplies information ac-

cording to the degree of its education. A com-o o

mon instance of this is the use of the blind

alphabet—in reading by the fingers. An un-

trained person cannot distinguish the form of the

raised letters; all is to him confused and indis-

tinguishable. We all know how persons who
have been born, or have early become, blind

train their sense of touch to supply them with

much of the information they would otherwise

gain by sight.

A curious illusion of contact is shown in an

experiment of Aristotle’s. Place a marble be-

tween two fingers, so that it touches one side of

one finger and the other side of the other finger.

There is the sensation of one -marble. Now
cross the one finger over the other so that the

marble is su])ported by the other sides of the

two fingers, the sides not opposed to one an-

other, and roll the marble between the two

fingers, the impression of two marbles will be

received, more particularly if the eyes are shut.

Probably this is the result of habit, for the two

surfaces of the fingers could never make contact

with one object, unless the fingers wei'e crossed

in this unnatux’al way. Usually an impression

on each surface at the same time would arise

from two different bodies, and as this has always

been the case the habitual impression is aroused

even when, by crossing the fingers, one body is

made to touch both surfaces at the same time.

TASTE.

The Organ of Taste.

The Tongue and Soft Palate are the seat

of the organ of taste, which consists, like that

of touch, in a particular mode of nerve termi-

nation. The tongue is composed mainly of

muscular fibres running in various directions,

and freely supplied by nerves and vessels. It

is covered by mucous membrane similar to

that lining the mouth, which contains glands in

the deeper layers. The surface of the mucous

membrane is thrown into irregular projections,

called papillae, of various forms. The filiform

papillae are very short, fine, hair-like pi-ocesses,

which are exceedingly numei’ous over the whole

surface. The fungiform papillae are broader

and mushroom-shaped, and are scattered over

the surface. They often project as red points

when the rest of the tongue is white and furred.

The circumvallate papillae are the largest of

all, and the least numerous. They are so called

because consisting of a fungiform papilla sur-

rounded by a fold of the mucous membrane.

They present the appearance of being walled

round. They are found near the back of the
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tongue, being ranged in two lines, passing from

a point in the centre of the surface towards the

sides. There are only about a dozen of them

altogether. The papillte all contain twigs of

vessels and branches of nerves, and are covered

by epithelial cells. In the circumvallate papillae

magnified.

I A, Section of the central papilla. B B, Section of the surrounding

elevation. Pa, Papilla of the true skin. Ep, Layer of cells—epithelium.

T, Taste buds. II and III represent very highly magnified views of

cells of the taste buds.

are peculiar structures called taste buds. Fig.

151 show.s a section of such a papilla, in which

A is the centre, and B b sections of the surroun-

ding fold. A trench is seen to separate the

centre from the surrounding fold, and at the

sides of the central papillte, in the deep parts of

the trench, are a number of flask-shaped bodies

(t t). These are the taste buds. They are

barrel-shaped, and are formed of stave -like

epithelial cells, represented in ii of the figure.

In the inside of the buds are finer cells, repre-

sented at III. The mouths of the buds open

into the trench. The taste bodies are connected

with nerve-fibres, and it is supposed they are

peculiar adaptations of epithelium, readily ex-

cited by sapid substances and transmitting the

impression along the connected nerve.

The tongue is supplied with sensory fibres

by two nerves, the glosso-pharyngeal, a branch

of the eighth cranial nerve (p. 96), and a branch

of the fifth cranial nerve (p. 95)—the gustatory

branch. The former confers taste on the back
part, and the latter on the front part of the

tongue. Branches of the former also pass to

the soft palate and neighbouring parts, and
confer taste on it.

The Sense of Taste.

T1 le sense of taste is excited by stimulation

of the mucous membrane of the tono-ue and
palate affecting the terminations of the nerve-

fibres and causing impressions to be transmitted

to the brain. The stimulation seems to be a
chemical one

;
and the substances must be in

solution to produce taste. A dry condition of

the mouth is not favourable to taste, and pow-

ders are not tasted till dissolved by the juices

of the mouth. Various kinds of substances are

capable of producing the stimulus, acid sub-

stances, alkaline and saline suBstances do so.

Acid tastes are perceived by the fore part of

the tongue, bitters by the back part and not

by the fore jiart. Sweet and salt tastes are

perceived by both. Stimulation of the nerves,

for examjile by electricity, and without the

presence of any tasty body, will excite sen-

sations of taste. The nerve-centre for taste

receives an impression transmitted by the

nerve, and has no means of distinguishing

between such impressions and others excited

in a regular Avay. Similarly morbid condi-

tions of the body may excite sensations of

taste.

The taste of many substances is got rid of

Avith difficulty. This may be due to the ex-

treme sensibility of the nerve terminations to

some substances. Thus 1 part of sulphuric acid

in 1000 parts of Avater will be detected by the

taste, and it may be that the taste remaining

in the mouth is due to traces of the substance.

Like other senses, that of taste may become

fatigued. Eepeated tasting of one substance

rapidly deadens the sensibility, probably be-

cause of over-stimulation.

The sense of flavour is something more than

taste. FlaAmur is a conjunction of both smell

and taste. Thus, if the eyes of a penson be

blindfolded, and the nostrils firmly held, the

person will be unable to distinguish hetAA-een

an apple and an onion, if one be rubbed on the

toncrue after the other. As soon as the nostrils

are open the diB’erence is perceived. In a similar

Avay a common cold, causing blocking of the

nose, interferes Avith the sense of flavour, as it

abolishes smell.

SMELL.

The Organ of Smell.

The nostrils contain in their mucous mem-
brane the structures devoted to the sense of

smell. Eeference to Fig. 9, p. 19, shoAvs the

cavity of the nostrils so far as formed by bone.

The roof of the cavity is formed by the ethmoid

bone, the upper surface of Avhich forms part of

the floor of the brain cavity, so that this hori-

zontal plate aboA’’e separates brain cavity from

the cavity of the nostrils. Part of the side Awalls

of the nostrils, as loAvas the floor of the cavities

for the eye (see p. 19), are formed by light

scroll-like prolongations of the same ethmoid

bone, the remainder of the side Avails being
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formed of part of the upper jaw-bone. A central

perpendicular plate of the ethmoid divides the

upper part of the cavity into a right and left

poi’tion, and this division is continued down-
wards by the ploughshare bone (p. 19), and
completed by gristle. The bony palate forms

the floor of the nostrils. There is an opening

to each nostril behind, into the back part of the

throat, as well as in front. The VA^alls of the

cavities are lined by mucous membrane, richly

supplied by vessels and nerves. The nervous

Fig. 152.—Distribution of Nerves over interior of Nostrils, outer wall.

of the nasal cavities. In ordinary quiet breath-

ing the air passes through the lower part of the

nasal cavity, and the air in the upjier regions is

barely disturbed. If few of the odour-bearing

particles are in the air, they may never reach

the true olfactory region, and no smell will be

felt. In such a case if a sudden sniff’ is made
tlie air is forcibly drawn into the nostrils, passes

up even into the upper chamber, and thus a

faint smell becomes readily jierceived.

The sense of smell is extremely acute. Ac-

cording to Valentin lou.uo^.nnr) ^ grain of

musk can be distinctly smelt. Like taste the

sense of smell becomes readily fatigued. Thus,

after remaining a time in an atmosphere whose

smell appeal’s strong when we first enter it, we
gradually fail to perceive the odour, and it is

oidy when we have passed out again to the

fresh air that we again perceive the difference.

Smell is related to taste in the perception of

flavours, as already noted under Taste. The

swelling of the lining membrane of the nostrils

caused by a cold abolishes smell, probably both

by preventing the entrance of air to the upper

])arts of the chambers, and by burying and

obscuring for a time the terminations of the

nervous filaments.

Sensations of smell may be excited by stimu-

lation of the centres for smelling in the brain,

owing to some abnormal condition and not due

to impressions produced on the terminal organ

by any odoriferous particles.

1, Branches of nerves of smell—olfactory nerve. 2, Nerves of com-

mon sensation to the nostril. 4, 5, 6, Nerves to the palate springing

from a ganglion at 3. 7, 8, 9, Branehes from one of the i)alate nerves

to nostrils.

distribution is shown in Fig. 152, where bi’anches

of the fifth cranial nerve are seen traversing

the cavity and passing over its walls. The nerves

of smell proper are, however, shown spreading

in a thick brush over the upper and middle

scroll-like bones of the outer wall, and over

the upper part of the inner wall. They are

found in the mucous membrane. These nerve-

fibres are derived from the first pair of cranial

nerves—the olfactory (p. 95), which rest on the

upper surface of the ethmoid bone, and send

branches through openings in its horizontal

plate, which, becau.se of the many perforations

in it, is called the cribriform plate. The ter-

minations of these nerve-fibres seem to be con-

nected with epithelial cells lining the surface of

the mucous membrane. The mend)rane is called

the Schneiderian membrane.

The Sense of Smell.

The sense of smell is excited by the contact

of particles contained in the air with the termi-

nations of the fibres of the nerve of smell. But

the.se, as we have seen, exist in the upper parts

SIGHT.

The Organ of Vision -The Eye and its

Appendages.

The Orbit.— The eyeball is situated in a

bony cavity called the orbit, formed by various

bones of the head and face (see p. 19). The
cavity is padded by a loose fatty tissue, the

diminution in the amount of which aids in pro-

ducing a sunken appearance of the eyes.

The Eyelids are formed of folds of skin, the

outer surface having the structure of ordinary

skin, the inner of mucous membrane. In the

body of tbe lids is a layer of condensed fibrous

material which maintains the shape of the lids.

Nearer the inner than the outer surface of the

lids is a row of glands, which open on the free

edge of the lid and pass from there into the

eyelid in a vertical direction. These are the

Meibomian glands. The blocking of one of

these glands by the material it itself produces

leads to the formation of a sty. Towards the

front of the free edge of the lids are the eye-
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lashes, which are thick ami capable of rapid

growth, so that if one falls or is pulled out

another (juickly gi’ows in its place. The inner

lining membrane of the lids is very richly sujv

plied with vessels and nerves. The membrane

is called the conjunctiva. It is continuous with

the skin at the free edge. After lining the

inner surface of the lid it passes over on to the

eyeball. In ordinary inflammation from cold

it is this membrane, whose blood-vessels are

eufoi’o'ed with blood, that is the seat of the red-

ness and swelling, and it is because it continues

forwards over the eyeball that the eye has its

bloodshot appearance in such cases. Such in-

flammation is called conjunctivitis.

In the eyelids are muscular fibres which close

the lids by their contraction.

The tear-gland (lachrymal gland) and pas-

sages. Situated outside of the eyeball among

the loose fatty tissue of the orbit in its upper

and outer corner is the lachrymal gland. From

it several little channels leatl which o[)en on the

inner surface of the upper lid. The fluid pio-

duced in the gland passes out by these openings

and flows over the eyeball. It is ordinarily just

in sufficient quantity to keep the eyeball and

lids moist, to wash off dust, &c. Having flowed

over the eyeball the fluid collects at the inner

angle of the lids. At this ])lace in each lid is a
|

little projecting point(punctum lachrymalium)

in the centre of which is an opening. The

openings communicate each with a small canal

in the lid, which passes to the angle between

the orbit and bridge of the nose, where is

lodged a little sac—the lachrymal sac. The

canal of both upper and lower lids joins this

sac, and from it there pa.sses a channel—the

nasal duct, lodged in a canal in the bone, which

leads into the lower part of the nostril. The
fluid which has flowed over the eye is canaed

off’ by the canals and drained into the nose.

The lining membrane of the eyelids is continu-

ous through these canals with that of the nos-

trils, and thus redness and swelling of the nasal

membrane, caused by cold, are a])t to }>ass up-

wards and inflame the eyelids. The canals are

often blocked by inflammation, and the fluid

collects in the corners of the eyelids and flows

over on to the cheeks.

The secretion of the lachrymal gland is under

the control of the nervous system. Anythino-

that irritates the eyelid leads to stimulation of

sensory nerves, the impression passes to a nerve-

centre in the base of the brain, from which

nervous impulses travel to the gland leading to

increased flow of its secretion. The first act in

the process may be the excitement of sensory

nerves in the nosti’il, jis by the smelling of pun-

gent salts. The stimulation of the same nerve-

centre results, with its consequences of increased

flow. A mental emotion, joy or grief, may
stimulate the centre and produce similar results.

In such cases the fluid is produced in such

quantity that it cannot esca])e by the lachrymal

canals quickly enough, and the excess rolls over

the cheeks as tears. This is the exjflanation of

weeping. Some people are “dry-eyed” in times

of deep grief or other emotion. The explanation

of this is as simple. The nervous influence acts

on the centre in a precisely opposite way, so

that instead of it stimulating the flow of blood

through the gland and otherwise exciting in-

creased activity, the nervous impression arrests

the activity, so that less fluid than usual is pro-

duced. In a similar way the emotion which

jn-oduces blushing in one man leads to pallor in

another. In the former case the nature of the

nervous effect is to jiermit a greatly increased

flow of blood through the vessels of the face,

and therefore redness of the surface, in tlie

latter case it diminishes the natural flow, thei’e-

fore there is less blood in the part and conse-

quently less colour.

The Eyeball is a globular chamber. Its

walls consist of several layers. The outermost

layer is called the sclerotic, is a tough fibrous

coat formed for protection and maintaining the

shape of the ball, and is thicker behind than in

front. This coat is white in appearance, and is

the part easily visible to which the phrase

“white of the eye” is ap]flied. In the very

front of the globe the sclerotic is abruptly trans-

formed into a transparent ])ortion which is cir-

cular and which forms a window through which

one can see into the interioi’. This is the

cornea. The sclerotic is siqqflied with vessels

and nerves, but the cornea, though containing

nerves, has no blood-vessels. It is comjiosed of

layers of fibres with numerous minute spaces

between them, in which little masses of proto-

])lasm lie. The masses send off numerous pro-

cesses which communicate with one another, so

that the substance of the cornea is traversed

by fine threads of protoplasm connected with

masses. No doubt by this living material, in

lieu of vessels, the nourishment of the cornea

is maintained without its transparency being

interfered with. The visible part of the white

of the eye is covered, as already noted, by the

delicate membrane, the conjunctiva, reflected
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from the inner surface of the lids. This mem-
brane has the structure of mucous membrane,

fibrous tissue covered by layers of epithelial

cells. But when the conjunctiva reaches the

cornea, only its epithelial layers are continued

over the cornea. In inflammation of the cornea

blood-vessels rapidly shoot into its substance

from the conjunctiva around.

Lining the inner surface of the sclerotic is the

second coat of the eyeball—the choroid. This

is essentially the blood-vessel coat of the eyeball.

Fig. 153.—niffereut Kinds of Pigment Cells from Choroid Coat

of the Eye.

colourless jelly. The iiis consists of a frame-

work of connective tissue, and its posterior sur-

face is lined by cells containing pigment which

gives the colour to the eye. In its substance

are bundles of involuntary muscular fibres, one

set being arranged in a ring round the margin

of the pupil, the other set radiating from the

pupil like the spokes of a wheel. When the cir-

cular fibres contract the pupil is made smaller,

but if these fibres relax the radiating fibres

cause the pupil to dilate more or less widely.

The object of this will be seen hereafter.

Just behind the pupil is the crystalline lens,

resembling a small, very strongly magnifying

glass, convex on each side, though more so be-

hind. It is perfectly transparent in the healthy

state. The front face of the lens is quite close

u]) to the curtain of the eye, and the vitreous

humour, occupying the posterior chamber, is

closely in contact with its back face. But the

lens is not loosely placed in the eyeball; it is

inclosed in a capsule, the suspensory liga-

ment, which not only retains it in position, but

is capable of altering its shape. For the lens

is elastic, its capsule is connected with the

ciliary processes, and is kept usually tense, so

that the lens is flattened somewhat by the pres-

sure exerted on it. But all round the edge

where the cornea, sclerotic, and choroid meet is

a ring of involuntary muscular fibres, forming

the ciliary muscle. When this muscle con-

tracts it pulls forwards the attachment of tlie

suspensory ligament of the lens, whose pressure

It contains a multitude of small arteries and

veins whose connecting cajfillaries form a very

close net-work. Connective tissue surrounds the

vessels, and in the tissue are branched cells so

loaded with colouring matter as to be quite black.

Their appearance is shown in Fig. 153. The

front part of the choroid terminates about the

jjlace where the sclerotic passes into the cornea

in a series of ridges, the ciliary processes. The

circular space thus left in front by the termina-

tion of the choroid is occupied

by the iris, a round curtain, the

structure seen through the cor-

nea, difierently coloured in dif-

ferent individuals. In its centre

is a round hole, the pupil, wdiich

appears as if it were a black spot.

The margin of the iris is con-

nected firmly with the eyeball all

round, at the line of junction of

the sclerotic and cornea.

The iris forms a sort of trans-

verse partition dividing the ca-

vit}’^of the eyeball into two cham-

bers, a small anterior chamber,

extending from the front }jart of

the iris to the back part of the

cornea, filled with the aqueous

humour, a fluid consisting al-

most entirely of water wdth a

very small quantity of saline material in solu-

tion, and a large posterior chamber, filled with

vitreous humour, a kind of fine transparent.

Fig. 1.54.—llcprcscntation of a vertical cut through the Eyeball in its Socket.

For description see text-

on the lens is consequently diminished, and the

elasticity of the lens causes it at once to bulge

forwards, becoming thereby more convex. The
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value of this nioveiiieiit will be understood

immediately.

Reference to Fig. 154 will render the position

of the parts already described more intelligible.

It represents the eye lying in its socket, partly

covered by the eyelids, and completely opened

uj) by a cut from front to back. In the figure

muscles (p, n) of the eyeball are shown, and

a meibomian gland opened up (q, r) is repre-

sented in each lid. a is the cornea which, at

the ])lace across which the lines from F and

G pass, joins the white sclerotic (h). The cornea

closes the front of the anterior chamber (b),

which is filled with aqueous humour, and the

back wall of which is formed by the curtain of

the iris (d). In the middle of the back wall

is the opening of the pupil (c), through which

is seen the lens (e). f and G point to the re-

gion of the ciliary muscle and ciliary processes,

the forward termination of the choroid coat (f).

Behind the lens is the posterior chamber (l),

filled with vitreous humour.

Our description is not yet complete, how'ever.

The eyeball, at least the posterior chamber, has

ail innermost lining, called the retina (k). The

retina lines nearly the whole of the inner sur-

face of the posterior chamber, lying on the

choroid coat. It is, consequently, with the

retina that the vitreous humour is in contact.

Tlie retina is the nervous coat of the eye; it

really forms the terminal organ (p. 333) of the

sense of sight. It is a very thin, soft, white

membrane. If the fresh eye of a sheep or ox

be opened, and the jelly-like vitreous humour
removed, the retina will be seen .and e.asily

sep.arated as a pulpy membrane from the dark

coloured choroid on which it rests. But it does

not separate completely. At one spot it is bound
down. This spot is the entr.auce of the optic

nerve. The nerve (m) comes from the brain

(p. 95) and pierces the eyeb.all at the back, not

quite at the middle, but about i\jth of an inch

to the inner side, the nose side. The fibres of

the nerve are distributed in the retina. The
retina does not extend quite to the front limits

of the posterior chamber, but stops short, in a

scalloped border, the ora serrata, a little way
behind the cili.ary processes.

Though the retina is extremely delicate, its

structure is veiy complicated. If a piece of the
retina, representing its whole thickness, is ex-

amined under a microscope it shows a structure

exhibited in detail in Fig. 155. The paid I’esting

on the choroid coat consists of six-sided gran-
ular nucleated cells filled with colouring matter
(Fig. 153). Outside of that is a layer c.alled

Jacob’s membrane, containing bodies termed

rods and cones. To this succeeds a layer of

nuclear bodies develo])ed in fibres continued

Nerve fibres.

Nerve cells.

Internal

granular layer.

Internal

nuclear layer.

External

granular layer

External

nuclear layer

Jacob’s
membrane.

Cones.

Rods.

Cells with col-

ouring matter.

Fig. 155.

—

Tlie Microscopic Structure ot the Retina.

from the rods and cones. Outside of these a

granular layer, and other nuclear bodies, &c., as

represented in Fig. 155. The two laj^ers nearest

the surface of the retina, nearest the vitreous

humour, therefore, are a layer of nerve-cells and

nerve-fibres. In the retina vessels ramify int

the region between the inner granular layer and'

the surface next the vitreous. The vessels are

branches of the artery that enters in the sub-

stance of the optic nerve.

At the entrance of the optic nerve the retina

contains no rods or cones. In the retina at a

])oint exactly in the middle of the back wall,,

therefore directly opposite the centre of the pupil,,

(about T^fjth of an inch to the outer side of the

optic nerve entrance), there is a yellowish spot of

an oval shape, the macula lutea, or yellow spot

of Soemmering, which exhibits a central depres-

sion. At this part the retina is very thin, all the

layers being very much diminisheil in thickness,

except that of the rods and cones, the layer of

nerve-fibres being absent. In the layer of lods

and cones marked differences from other parts

also exist, for rods ai’e scarce and cones are

very close and numerous.

The rods and cones are to be regarded as the

peculiar modes of termination of the nervous

filaments in the eye, just as the taste buds are
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the modes of terminatiou of the nerve of taste

in the tongue (p. 337), just as the touch-bodies

are the terminations of the nerves in the skin

(p. 335), and just as epithelial cells of a peculiar

shape form the terminations of the nerves of

smell in the nostrils,

THE SENSE OF SIGHT.

The Perception of Light.—The agent that

excites the terminations of the nerve-fibres in

the retina is light. The sensation of light is

])roduced in the brain by impulses reaching cer-

tain nerve-centres and coming along the optic

nerves. These im{)ulses are, in ordinai-y cir-

cumstances, sent along the optic nerves by the

retina, and are communicated to the retina by

the vibrations of ether which are held to be the

physical cause of light. But any excitement of

the optic nerve, if it be passed on to the brain,

will produce a sensation of light. Thus electrical

stimulation of the optic nerve will do so, because

it, equally with the usual stimulus of light, sets

up changes in the brain cells, which occasion tlie

sensation. Mechanical stimulation, of which the

commonest form is “a blow on the eye,” will

also excite the nerve and produce sensations of

light. It is the terminations of the nerve-fibres

—the rods and cones, not the fibres of the nerve

themselves, that are excited by light, for light

falling directly on the optic nerve alone has no

effect, while the feeblest glimmer of light will

excite the retina and lead to a luminous impres-

sion.

The whole surface of the back of the eye is

not, however, equally sensitive. There is,

indeed, a spot, where the optic nerve enters the

globe, completely insensitive to light. It is,

therefore, called the “blind spot.” Light falling

upon it produces no stimulus. At this point

there are no rods and cones, and in this fact is

one reason for the belief that the rods and cones

are the agents by whose aid the waves of light

become transformed into the stimulus of a sen-

sation. A sim])le experiment proves this. Shut

the left eye, and hold the thumbs of each hayid

side by side directly in front of the eye, with a

good light falling upon them, and at the distance

one would hold a newspaper in reading. Fix

the right eye on the nail of the left thumb,

and then move the rif/ht slowly away to tlie

side. Though the eye is steadily regarding the

left thumb both are seen, when the right is

moved only an inch or so, but when the right

thumb has been moved off several inches, the

end joint disapj^ears from view, though the shut

hand is still visible, and when it lias been moved
a little further the whole right thumb is again

visible to the eye, still fixed on the left thumb.

The explanation is tliat at a jiarticular distance

the rays of light from the end of the thumb fall

on the blind spot, and give rise to no sensation,

and when the hand is moved to one side or other

of this place the rays fall on the retina on one

side or other of the optic nerve entrance and so

])i’oduce the sensation. If when the thumb has

disappeared the hand be moved in any direction,

forwards or backwai'ds, the thumb will again

come into view, for the rays will be made to

fall on the retina. The same thing may be

shown in another way. Shut the left eye and

fix the right on the small letter a (Fig. 156).

Fig. 156.—To show the “blind spot.”

Then move the book near to or farther Horn

the eye. In one position the large letter A
disa])pears from view, in othei-s both are

visible.

The yellow spot (p. 341), directly in the centre

of the back of the eye, is the most sensitive

part of the retina to light. Objects are most

distinctly seen when the eyes are so directed

towards them that light from them falls on

the yellow spot. In this spot cones are spe-

cially numerous, there ai-e no fibres of the optic

nerve, and the other layers of the retina are

very thin. This is another reason for the be-

lief that the rods and cones are the true es-

sentials of the terminal organ of vision. In

looking at any extended object the eyes are

rapidly moved in various directions, so that

its various parts ai’e brought in line with the

yellow spot. As a result of a fusion of all the

different impressions received, which fusion is

effected in the brain, the person judges of the

appearance of the object as a whole. This

grouping of impressions we are often unconscious

of. It is done so rapidly and so habitually that

we are apt to believe that we see with equal

distinctness the whole of an extended object at

once. In reading a printed page we know the

eye moves so as to perceive one word after

another in the printed line, and if we fix the eye

on the centre of the line the ends will be indis-

tinct. It is because we move the eyes so rapidly,

and because we learn to take notice only of the

distinct impressions, due to rays of light falling
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on the yellow spot, that we are quite unconscious

of the existence of a blind spot.

The stimulation of the retina does not pass off

immediately the cause ceases to operate. Its

effect lasts for a distinct period, about the ^th of

a second. If, therefore, two impressions follow

one another at a less interval they appeal as

continuous, since the effect of the one has not

passed off before the other is produced. If, in

a series of flashes, one follows another at less

than the interval named, the impression of a

continuous flash will be produced. It is thus

that a string, glowing red-hot at one end, and

rapidly whirled round, produces the impres-

sion of a circle of light. This fact is taken

advantage of in the construction of the wheel of

life. Here a set of pictures is produced on a

circular band of paper, which is set in a revolv-

ing wheel. The pictures represent a man, let

us say, in the difterent positions he would be

in, one instant after another, during the act of

walking, for example. One picture follows

another in its proper order, and when the wheel

is rapidly revolved the appearance of the man

walking is produced.

The Perception of Objects.—Were the

retina the complete terminal apparatus of vision

all that one could be conscious of would be a

sensation of light whenever the retina was

stimulated, but we could have no definite know-

ledge of the object from which the light pro-

ceeded. Photographers obtain a picture of a

person by the use of a plate of glass on which

is a film sensitive to light. This sensitive plate

is placed in a box or camera, facing the per-

son. But were the camera a simple box with

a hole in front through which the light could

fall on the plate behind, the result would be

a uniform darkening of the film from the ex-

posure to light and no picture would be pro-

duced. What the photographer desires is to

throw on the plate an image of the person in

light and shade. The parts of the sensitive film

on which the light portions of the image fall

are strongly acted on, and the parts on which

the shadows fall are feebly acted on, and more
or less feebly as the shadows are deep or slight.

The sensitive plate is thus unequally acted on,

and when the photographer has submitted it to

the action of certain chemical solutions the film

is left thick and dark where the stronar lio'ht

fell, but thinner and more or less transparent in

the places corresponding to the shadows. If

then he holds his plate up to the light and
looks through it, he sees in light and shadow an

image of the person who sat before the camera.

But to obtain this there must be certain definite

parts of the sensitive plate corresponding to

certain jiarts of the person. Thus if the light

is shining strongly on one side of the person’s

face, the sensitive plate must receive the rays

reflected from that })art of the face, and these

rays must not be difl'used over the whole plate,

but made to fall on a part of the plate corre-

sponding accurately in outline and in proj>or-

tionate size to the part from which they have

proceeded. So it must be with the rest of the

figure. On the plate there must be parts corre-

sponding to the parts of the person to be pho-

tographed. It is the same in vision. If not

merely a genei'al impression of light is to be

obtained, but a definite knowledge of things,

then on the retina there must be distinct lumi-

nous impressions, distinct regions of light and

shadow corresponding to the lights and shadows

of the object from which rays of light are pro-

ceeding to the eye. In short, we cannot see in

absolute darkness, we see only when light enters

the eye, and we see definite things only^ when

rays of light fall on them and are by them

reflected into the eye. If all objects reflected

Fig. 157.—Photographer's Camera.

light equally from their whole surface we could

not see things defined from one another: and weO '

would have simply a consciousness of a uniformly

illuminated surface. Things have definite out-
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lines, and forms, because light is unequally

rellected from different j)arts of their surface,

the illuminated object being mapped out by the

shadow that surrounds it. It is only,

then, when such illumination and shadow
are accurately reproduced on a sensitive

photographic i)late that an image of a

person or object is obtained, and only

when accurately reproduced on the sensi-

tive coat of the eye that we can see things

distinctly. How then is this accurate re-

})i’oduction of light and shadow obtained ?

Let us e.xamine the })hotographer’s appa-

ratus, for in it is an accurate representa-

tion of the eye.

The photographic camei'a is a box (mn. Fig.

157), the inner surface of which is painted a dull

black, and which is light-tight. In front is an

opening into which is screwed a brass tube (ab)

fitted with a series of convex lenses, shown in

the upper part of the figure (e l). A screw (v)

enables the tube containing the lenses to be

worked backwards or forwards in an outer case.

The box is closed at the back by a ground-glass

plate (g), capable of being removed. No light

enters the box except through the opening in

front (which may be closed by a caj>), and it

must pass through the lenses on its way.

Tlie effect of a convex lens is exhibited in

Fig. 158. It brings rays of light passing through

it to a point or focus (f) by refracting or

bending them out of their course. Now sup-

pose that the object from wliich the light is

reflected is an arrow, as in Fig. 159. The rays

of light from the point of the arrow (a) are

acted on by the lens and brought to a focus at

a, the rays from the other end of the arrow are

focussed by the lens at h, and rays from every

other point of the candle ai’e focussed at corre-

sponding points between a and h, .so that rays

from every point of a b have corresponding

points in the line ah. In short, an image of

AB is produced at ah through the agency of the

convex lens, but the innige is upside down.

because, as we see, a is the image of a, and h

of B. Now if at ai a screen were placed, and

if all light except that passing through the lens

were prevented falling on the screen, a bright

distinct image of the arrow would be seen, but

smaller than the real object and u])side down.

The conditions would be accurately fulfilled if

the screen were on the back wall of a black box

which had an opening in front in which was

fixed the lens. But this is just a camera with

its ground-glass plate as screen. The inside of

the box is blackened to prevent reflection of

lifdit which would mar the distinctness of theO

image. Now from Fig. 159 it will be evident

that if A B were brought nearer to the lens,

its image ah would not be found in the same

place. It would be further removed. The

screen would require to be moved back a bit.

Su])pose the screen were immovable, the

lens might be altered in jiosition so as to

bring the focus once more on to the

screen. If the lens could not be moved,

nor the screen, the new position of ab

would cause its image to fall behind the

screen. If another lens were placed in

front or behind the original one its action

would be strengthened, the rays would be

brought to a focus sooner, and if the added

lens had the ])ro])er degree of convexity

(of thickness in the middle) the image

would be brought forward so as to make it once

more fall on the screen. Now in a ])hotogra-

])her’s camei’a the screw which moves the lenses

backwards or forwards in their outer tube is for

the purpose of bringing the focus always on the

ground-glass plate Usually also the box is made

so that it can be lengthened or shortened to effect

the same j)m’pose, for the lenses always remain

the same. Another thing remains to be noticed

about the j)hotographer’s camei’a. Lenses focus

more quickly rays of light jiassing through them

near the circumference than those passing

through the centre. Both sets of rays are not

focussed at the same point. If the rays come

Fig. 159.—Formation of an Image by a Convex Bens.

Fig. 158 —Effect of a Convex Bens.
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from an object, the image produced is not defi-

nite, because all the rays of light are not equally

focussed. Now in a camera this is corrected by

the use of a stop or diaphragm. It consists of

a plate of metal with a hole in the centi'e. This

is pjussed through a slit in the metal tube

between the lenses. It cuts ort the outside lays,

the centre ones only passing. I he holes aie

made of various sizes to suit the amount of

light. By means of the stoj) an element of con-

fusion is removed and the image made very

distinct.

Now if this description of a photographer's

camera be applied to Fig. 154 it will be evident

how accurately it represents the purposes of the

eyeball. The eyeball is a chamber with com-

pact walls into which light can pass only

through a clear portion in front (the cornea).

Like the camera the eyeball has a dark coat

to prevent refiection of light, the dark cho-

roid. Towards the front is a lens—the crystal-

line lens—through which all rays of light that

enter the eye must pass. The lens focusses the

rays as any ordinary lens would do. But the

action of the lens is aided. There are sevei’al

refractive substances forming the eye. The

cornea refracts slightly, so also does the aqueous

humour filling the anterior chamber, and the

vitreous humour filling the joosterior chamber

does so to a greater extent than either cornea or

aqueous humour. Thus the moment rays of light

enter the eye they begin to be bent out of their

course, and the result of the action of the lens,

aided by the cornea and aqueous and vitreous

humours, is that rays of light tliat are parallel

when they fall upon the eye are brought to a

focus on the back wall. If then an object is a

long distance off, rays of light proceeding from
it and falling on the eye ai'e brought to a focus

on the back wall of the eye, and there will be

produced a small image of the object upside

down (Fig. 160). Suppose the object is brought

near, then, as we have seen with a lens, the

image would fall beyond the wall of the eyeball.

To secure that it fall on the wall exactly, one of

three things is necessary, as we have seen, the

wall must be moved further back, or the lens

must be capable of movement, or there must be

some way of increasing the focussing power of

the lens, so that the rays are sooner brought to

a focus, and thus made, once more, to fall on

the wall. In the eye it is the convexity of the

lens that is altered, and by this means the eye

is callable of accommodating itself to different

distances, as it is ])hrased.

Accommodation of the Eye to difl'erent

distances. We are continually moving our eyes

from object to object, now looking at something

at a distance, now at something near, and again

at something far off. To see each thing dis-

tinctly the eye must be capable of altering itself

with great precision and rai)idity to suit the

varying distances. The lens is a very elastic

body, as stated on p. 340, and is confined within

a capsule which presses upon it, and flattens it

somewhat. But the pressure of the capsule

may be relaxed by contraction of the ciliary

muscle (p. 340), so that the lens bulges forwards

and becomes more convex. When we look at

a near object the ciliary muscle contracts, the

capsule relaxes, the lens bulges forwards, the

rays of light are thereby more refracted and the

image of the object is distinctly produced on the

back of the eyeball. When the object is nearer,

the ciliary muscle contracts more, and the lens

becomes still more convex. When the object is

far away, if the lens were to remaiji as before,

the image would be formed in front

of the back of the eyeball, and,

therefore, the ciliary muscle relaxes,

the capsule tightens, the lens is flat-

tened slightly, refracts less strongly,

and the image is formed on the

back wall as before.

Normal or I’egular Sight exists

when the degree of convexity of the

lens and the length of the eye are

such that rays of light coming from

a distance are brought to a focus on

the retina—the lining of the back

of the eye— without any effort of the eye, the

eye reimaining at re.st. Pi’actically all objects

at a distance of about 70 yards and upwards

from the eye I’equire no effort of accommo-

dation. This distance from the eye is the far

])oint at which the need of accommodation

Fig. 160.—Formation of Image on the back of the Eyeball.

R.ays of fight proceed from the points P, M, H of the arrow and are focussed by the
lens and humours of the eye to form an image, p, m, h, -which is smaller than the
object and inverted
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ceases, and it has been called the punctmi
remotum, or far ])oint. As soon as an object

comes nearer than that, the lens must beo;in to

become more convex, and the nearer the object

comes the more does the lens increase in con-

vexity by the contraction of the ciliary muscle,

till the object is so near that every effort i.s

made to produce greater contraction and thereby

greater convexity, and a sense of straining is

experienced, A point is at last reached so near

to the eye that no further accommodation can

be effected, and, if the object is brought nearer,

it is no longer distinctly seen. This point is

the punctum proximum or near point, and for

the ordinary eye the distance is about six inches.

In other words, from an object distant 75 yards

and uj>wai'ds from the eye reflected rays of

light falling upon the eye, and passing through

its lens, humours, &c., come naturally to a focus

on the retina and form an image there, without

any eflbrt of the eye. Eays from an object any

nearer than that would be focussed behind the

eye were no elFort made, but by the arrange-

ments for accommodation the lens becomes

more convex and the rays ai'e focussed sooner,

so that they again fall on the retina. As the

body comes nearer and nearer the eflbrt on the

part of the eye to focus the rays becomes greater

and greater till no greater effort can l)e put

forth, and if the body be nearer tlian six inches

the eflbrt is not sufficient, the lens cannot be-

come convex enough, and thus the rays are no

longer brought to a focus on the retina, and in

consequence the body can no longer be dis-

tinctly seen,

hong-sight {IIypermetropia).—If thearrange-

rnents necessary to secure distinct vision when

a person looks at objects at varying distances

from the eye be understood, the defects of the

eye, termed long-sight and short-sight, will be

readily comprehended. We have seen that in

ordinary conditions of the eye, rays of light

from distant objects form a j)icture on the

retina without any effort on the part of the

eye. Now suppose the distance between the

back wall of the eye and the fi’ont is less than

usual, other things being usual, rays of light

from far-off bodies will reach their focus not on

the retina, as they ought to, but behind it,

because the retina is not so far back as it ought

to be. (Refer to Fig. 161.) If the difference from

the normal be slight, the person is able to correct

it by a slight effort of accommodation. By this

slight effort the lens becomes more convex, brings

the rays sooner to a focus, and thus bi ings the

picture forwards so as to make it fall on the re-

tina,when the object is distinctly seen. The effort

re([uired may be so slight that for a long time

the person is unaware of it. But the meaning

Fig. 161.—A, Ordiuarj' Ej'C, rays of light a a from a distance coming

through the lens Ij to a point h on the retina. 15, Short-sighted Eye,

rays from a distance coming to a point b in front of the retina h’.

C, Long-sighted Eye, rays from a distance coming to a point b behind

the retina h'. L is the lens in each case.

of the condition is, that even when the person

is looking at far-distant things, which in ordi-

nary circumstances he should see distinctly

without any movement of the lens, even when
looking at these far-off things his eyes are not

at rest, but require to focus to make the image

fall on the retina. As the object comes nearer

the amount of focussing required becomes

greater, and the jiower of accommodating the

eye to see distant objects, having begun sooner

than is usual, is sooner exhausted. That is,

the eye becomes unable to focus any further

before the object has come so near the eye as is

usual. Thus a person with long-sight is unable

to read a letter or newspaper, let us say, when
it is held the ordinary distance from the eye,

because his focussing power has failed sooner

than is customary. He, therefore, holds the

paper or letter farther off from his eye than

ordinarily is done. The “near point” is farther

away from the eye than in ordinary sight. The

defect is called “long-sight” on this account.

The remedy is evident. Suppose it is at twelve

inches from the eye that the power of the lens

to become more convex fails, by placing in

front of the eye a spectacle who.se surface is

convex—rounded—the lens is aided, the focus

of the rays is brought forward, and the person

can now hold his letter or paper nearer and yet

see distinctly. (Refer to B. of this section.)
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The accommodation of the eyes of a long-

sighted person is never at rest, ihe result Ls

that in time a feeling of strain and soreness is

])roduced, and the eyes become red and wateiy,

especially when the person reads, writes, sews,

or performs any line work, since, the neaiei the

object is, the more eflbrt is required to see it

distinctly.

ShOPt-sig’ht {Myopia) is the opposite condi-

tion to the formei’. The distance between the

back and front of the eye is greater than usual.

When the person looks at distant objects, the

focus does not fall on the I’etina as in ordinary

sight, nor yet behind the retina as in long-sight,

where the distance is less than usual, but it falls

in front of the retina. (Fig.l61,c.) Itis plainthat

the person can do nothing to correct this. His

eyes are at rest, and yet the focus is in front of

the retina. Any effort of accommodation would

make things w'orse, by making the lens more

convex, and bringing the image still farther

forwards. If the lens could be flattened so that

the rays w^ere not brought to a focus so soon,

distinct vision would result, but there are no

arrangements for doing this. The eyes are at

rest, and in this state the lens has its least

degree of forward curve. Now as the object

looked at comes nearer and nearer the focus

gradually passes back till at length it falls on

the retina, and the person then sees the object

distinctly. Thus a short-sighted person cannot

see persons or things distinctly at a distance.

Moreover, a short-sighted person sees distinctly,

and without any accommodation by his eyes,

that is, his eyes being at rest, an object at the

distance for which a person with ordinary sight

requires to focus strongly. That is to say,

the short-sighted person does not require to

bring into play the arrangements for accommo-

dation so soon as the person witli ordinary sight,

and thus the accommodation of the person wdth

ordinary sight is exhausted before that of the

short-sighted person. Thus, when the ordinary

individual has brought printed matter so near

his eyes that if he holds it any nearer it is

no longer distinct, the short-sighted jierson can

bring it much nearer and still see it distinctly.

Indeed to see it distinctly he requires to hold it

nearer than the ordinary reading distance. On
this account the defect is called “short-sight.”

It is thus evident that the short-sighted person

cannot by any means see things at a distance

distinctly, because the picture does not fall on

the back w’all of the eyeball
;
on the other hand

he sees things veiy much nearer than usual. To

correct this some arrangement is required wdiich

will prevent the rays of light coming so soon to

a focus, by wdiich means the image will be pro-

duced further back and made to fall on the

retina. A concave spectacle—one hollow’ on the

I

surface—does this, for it slightly disperses the

I rays, and they are brought to a point later than

they would otherwise be. (Refer to B. of this

section.)

The Movements of the Eyeball.—The eye-

ball is controlled by a set of six small muscles,

wdiich, with one exception, are attached to the

back part of the cavity in wdiich the eye rests.

The muscles pass forw'ards and are connected

by thin flat tendons to the outer coat of the

ball, a short distance behind the clear part of

the eye— the cornea. Four of these muscles

run a straight course, and are called recti mus-

cles (Latin rectus, straight). One is attached

in the middle line above, another below, and

one to each side of the eyeball. They are,

thex’efore, called superior, inferior, internal and

external. Acting alone one would turn the

eye upwards, another downw’ards, the third in-

w’ards, the last outwards. The other tw’o mus-

cles bend in their course, and are called oblique

muscles. One aidses behind in common wdth

the four straight muscles, and passes to the

front towai’ds the inner angle of the socket,

there it ends in a round tendon and passes over

a tendinous pulley. From the pulley it changes

its course, proceeds over the eyeball slightly

backwards and becomes attached to the ball at

its outer side. When it contracts, acting round

the pulley, it rolls the ball. Since it proceeds

over the eye it is called the superior oblique

muscle. The other oblique muscle is below—

inferior oblique. It springs from the lower

part of the iinier angle of the socket and passes

below the ball tow’ards its outer side w’here

it is attached. When it contracts it also rolls

the eyeball, but in an o])posite direction to the

superior oblique. These oblique muscles do not

act alone, but in association with one or other of

the sti’aight muscles. In combination they pro-

duce the varied movements which the eyeball

can so freely perform.

As a rule both eyes are moved at the same

time in the same direction, so as to regard

the same object. When one muscle becomes

paralysed so that) the eyeball cannot be turned

in that direction, the two eyes no longer act to-

gether, when the person seeks to look that w’ay.

The sound eye is tui'ned far enough, the other

fails to go round. Squintijig is produced, and
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the particular object looked at is seen double.

As soon as the eyes are turned in other direc-

tions, they again act together, the squint disap-

pears and the vision is single. (Refer to Dou-
ble Vision, 2). 350.)

The Information gained by the Eyes.

—

It may be well to state here briefly the sub-

stance of the foregoing pai’agrajflis. The eye is

to be regarded as tlie ]Deculiar form of ending

of the 02>tic nerve, designed to be affected only

by light, and so excited by light as to send on

to the brain an im|Dression which there gives

rise to a sensation of light. It is siqqffied witli

a series of sti'uctures that act as convex lenses,

wliich so focus rays of light, passing through

them from external objects, as to form small

images of these objects on the retina, the ner-

vous coat that lines the inner surface of the

back chamber of the eyeball. Now the first

thing to notice is, that it is this image on the

retina that |)roduces the sensation of seeing

something, and yet we are not conscious of the

image on the retina but only of the outward

thing from which the rays of light proceed.

This is diflicult to understand. It is doubtless

the result of education. We learn that the

things we see are the result of im])ressions

reaching \is from the outside, and we refer the

object fi'om which the imj)ressions reach us out-

wards in the direction of the straight lines in

which the rays of light fall upon the eye. Thus,

it is related of a patient, who was blind from

his birth owing to cataract, that when sight was

restored by an operation, 2)erformed by the

Ensrlish surfjeon Cheselden, he thought all ob-

jects he saw touched his eyes. His other senses

corrected his mistake. He f(»und when he put

his hand ujr that the objects did not touch his

eyes, that he had to walk towards them in

order to touch them, &c. Thus he trained his

eves bv means of other senses, and in other

ways, to a])jrreciate the distance from him of

the objects he .saw. Again, the brain of the

man suffering from delirium tremens is dis-

turbed and excited by what he has drunk.

The seeing centre in the brain is aroused by

the stimulant and i^erverted by it, and he be-

comes conscious of images so ]woduced, and be-

lieves them to reyrresent actual existences. The

creatures that leer at him, and crawl over him,

ai]d dance before him, are the creations of his

excited brain, but his judgment is also per-

verted, and he is unable to perceive that they

have no real objects corresponding to them in

the external world. Again, when pressure is

exerted on the eyeball, or when a sudden blow

is received on the eyes, the nervous a])
2
mratus

of vision is excited and colours or bright sparks

(called phosphenes) are seen, which only ex-

perience teaches to be due to internal disturb-

ances. The production of what are called Pur-

kinge’s figures is another example of the same

thing. If a person goes into a dark room with

a lighted candle, and, facing a blank ]ffai]i-

coloured wall, holds the candl.e to the side of

tlie head, moving it uji and down, the a]j]3ear-

ance of branching lines will be seen on the

wall. These are shadows of the blood-vessels

of the retina (p. 341). The sensitive
2
)ortion of

the retina (the layer of rods and cones) is be-

hind the blood-vessel layer, and thus the lines of

vessels intei'cept the light jjassing in at the ex-

treme side of the eye, the shadows I'loduced

a
2
“>pearing to the i^erson to be something out-

side. Then it is well known that minute

floating bodies in the humours of the eye
2
'i o-

duce shadows which to the
2
^ersou seem to float

across his vision in space. These are called

muscae volitantes. It is then only by a process

of education, in which the various senses take

])art, that a jDerson learns to judge of the actual

existence of an outwai-d object corresiDonding to

his sensation. It may be remarked that a simi-

lar exiffanation ajiplies to hallucinations. This

is the term given to things a ]3erson seems to

see for which there is nothing externally to

account. There are undoubted cases on record

where an individual has seen a ]3erson or thing

in the immediate neighbourhood, and by going

iq) to the place has assured himself that nothing

but sinqily sjmce existed there. Sir David

Brewster gives a case, in his Natural Magic, of

a lady who on entering the drawing-room saw

her husband standing on the hearth-rug with

his back to the fire. She addressed him and

sat down in a chair within two feet of the

figure. After .she had again sjioken, the tigui-e

moved off to the window and then disaiq^eaied.

F’requently afterwards she had similar ex|)eri-

ences, seeing other jier.sons and things, in the

2
)resence, on one occasion, of her husband, who

assured her that the cat she saw sitting on the

rug at his feet had no actual existence. She

herself had the courage more than once to con-

vince her.self that the apj^earance was a decep-

tion by sitting down on the chair on which she

saw someone sitting, when the apj^earances van-

ished. In these cases changes were excited in

the nervous apparatus of vision not due to any

outward existence, though as a rule only pro-

duced by such, and the lady was consequently
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for the time deceived, until she had corrected

her sensations by other means.

Another thing to be noticed is that tlie image

on the retina is upside down, and yet we see

tilings in their upright position. When we di-

rect our eyes towards a particular object rays of

light pass into the eye not only from that object

but from other parts in its immediate surround-

ing, and we become conscious not only of the

particular object we are looking at but of a

region round about it. This region is called

the visual field or field of vision. Now^ rays

of light coming from the left of the field of

vision fall on the right side of the letina, lays

from the upper part of the field fall on the

lower part of the retina, rays from the lower

part of the field on the upper part of the retina,

and so on. We refer the image on the lower

part of the retina in the direction from which

the rays come, that is, towai’ds the upper part

of the field of vision. Moreover we interpret

by means of touch, for, to reach with the hand

the part of the object whose image is on the

lower part of the retina, we must raise the

hand, and to touch the part of the object whose

ima£re falls on the right side of the retina we

must pass the hand to the left side, and so on.

T1 lus though the image is upside down on the

retina, we see the object upright.

The estimate of size given by the eyes de-

pends on the angle formed by the rays of light

before crossing in the eye. This is explained

by Fig. 1G2. From the object pah, rays vp, nh

pass to the eye. At o they form an angle p o h.

This is the visual angle, the angle under which

PAH is seen, pah forms an image y? A on the

retina, and its apparent size is dependent upon

the angle at o. But the lines p'bh' and p"ch"

are seen under the same visual angle, and will,

Fig. 162.—The Vis\ial Angle.

therefore, liave the same apparent size, and form

images of the same size on the retina. To this

impression, however, there remains to be added

the idea of distance. We know that as objects

[)as3 farther ami farther away from us they

appear smaller and smaller, and as they ap-

proach they become larger. If, tlierefore, an

object at a great distance off ajipears as large as

an object very near to us, we judge the far-off

object to be much more extensive than the near

one.

Our appreciation of distance is guided to a

large extent by the clearness with which the

object looked at is perceived and its details

made out. If the atmosphere be very clear,

mountains at a distance appear nearer than

they do when the atmosphere is hazy. An ar-

tist gives an impression of distance to the objects

in the background of his picture by the want of

distinctness of their outline and detail. It is

very difficult, however, to judge absolutely of

distance. Between us and a distant object a

great many other objects intervene, whose dis-

tance from us we can more readily estimate.

We thus guide ourselves in forming an idea of

the distance of the far-off object by the others

which are between, and which afford us some-

thing to measure by. Thus everyone knows

the errors easily made by sailors at sea in judg-

ing of the distance between their ship and

another, because of the absence of anything be-

tween to aid the vision.

For various reasons, therefore, judgments

• ••••• 9)ABC
Fig. 163.—Judgment of Distance.

formed by vision of the real size and distance

of things are not too reliable. A good illustra-

tion is ffiven in Fig. 163. The distance between

A and B seems greater than the distance between

B and c, and yet it is the same, the a]iparent in-

creased space between a and B being due to the

markings between. For the same reason, of

two squares absolutely identical in size, one

marked with alteniately clear and dark cross-

bands, and the other with alternatel}'^ clear and

dark ujiright markings, the former will apjiear

broader and the latter higher than the other.

Thus a short stout person whose dress is cross-

striped or made with flounces appears stouter

than she really is, aiul a tall woman whose

dress has iqiright markings or folds that run up

and down exaggerates her length. Conse-

quently a stout ])erson who wants to increase

her apparent height and diminish her apparent

stoutness should wear dresses strijied or folded

up and down, and a tall jierson who wishes to

diminish her apparent tallness and to ap]3ear

stouter should wear cross-marked or folded

dresses.



350 SINGLE AND DOUBLE VISION. [Sett. XII. A.

Single Vision with Two Eyes. When we
look at an object with both eyes, it appears

under ordinary circumstances as a single object.

Two images of the object are produced, how-

ever, one on the sensitive coat (retina) of each

eye, tliough we are not conscious of two images.

If now a linger be pressed strongly on one eye-

ball so as slightly to push it to one side, the

object will appear double; when the pres-

sure is removed the object is again single. It

seems, therefore, that single vision with two

eyes is ])roduced when the image of an object

falls on the corresponding ])art of each retina.

If one eye be so displaced that the image falls

on a part of its retina that does not correspoiul

to that of the other eye, then the object ap-

pears double—double vision, as it is called, is

produced. In looking from one object to another

the eyes are moved together in harmony with

one another, and single vision is constantly

secured. If, however, a person suffers from

paralysis of one of the muscles of one eyeball,

then it is evident that when the eyeballs are

moved in a particular direction the paralysed

muscle will be unable to contract, will be un-

able to pull the eyeball round in that special

direction, and thus, while the eyeball, whose

muscles are all sound, is properly directed to

the object, the other one cannot be sufficiently

brought round, the image of the object will

not fall on corresponding points of the two

eyeballs, and double vision will result. Since

only one muscle is affected, the eyeball can be

moved quite freely in every direction but one,

and thus in all other directions single vision

will be produced, because in all directions but

one both eyeballs will act together. Persons

who squint would also “ see double ” were it not

that they accustom themselves to use only the

straight eye, and speedily become altogether

unconscious of the image on the squinting eye.

Single vision with two eyes, that is binocular

vision, enables us to judge of the solidity of

objects looked at. The image that falls on

each eye is not absolutely the same, because

each eye regards the object from a very slightly

different point of view. The two images, dif-

fering so little from one another, are fused

tof'^ether in our consciousness; but the result of

the slight difference is to give us a particular

impression which experience has taught us is

due to the object being not flat but raised—we

have, that is, the impression of a solid body.

This may be illustrated by a very .simple ex-

periment. Fig. 164 shows two views of a cube

;

the view on the right hand [)resents the ap-

j)earance that woidd be perceived suppose a

cube were looked at by the right eye, while on

the left hand is the appearance of the cube to

the left eye, the position of the person not

Fig. 1G4.—Stereoscopic Views.

being changed. Now let one take a card about

10 inches long and hold it between the two

views, let the person rest his forehead on the

upper end of the card and look on the figure, so

that the left eye sees only the left view and

the right eye sees only the right view; with

a slight converging of the eyes only one cube is

seen, but it is neither the right-hand nor left-

hand view, but a view produced by an over-

lapping of the two, and the cube stands out

from the paper as if it were actually a solid

body.

This is the principle of the stereoscope. Fig.

165. It is a box divided into two sides by a

Fig. 16.").—The Stereoscope.

thin partition down the centre. In the bottom

of the box is placed a card on which are pasted

two ])hotogi’aphs of the .same thing. Each

])hotograph, however, has been taken from a

slightly different point of view, so slightly dif-

ferent that, without careful examination, one

would conclude they were both absolutely the

.same photographs. The views are of such a

size that each one extends across the space in

the bottom of its compartment, and the central

])artition accurately separates the two. At the

opposite end of the box are two lenses, so

jilaced that when the box is held up to the eyes

each eye looks thi'ough one lens. Looking

through the glasses each eye sees a photograph,

slightly magnified. The lenses are of such a

shape that they cause a slight displacement of

the pictures, so that the images fall on corres-

ponding points of the two eye.s. The two

images are fused together, and one becomes con-
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scious of only one picture, in which the objects

stand out in relief, just as they would api^ear

were one looking at the actual objects them-

selves.

Colour. Ordinary sunlight appears to be

compounded of seven dilierent colours: red,

orange, yellow, green, blue, indigo, and violet.

If a wedge-shaped piece of crystal a prism

be lield iij) between the sunlight and the eye,

these various colours will be seen, because the

prism separates the white light into its consti-

tuent colours. The band of the dilierent coloiu’S

produced in this way is called a spectrum—the

spectrum of sunlight. The rainbow is such a

spectrum. The same thing can be shown in

another way. If the seven colours be painted

Fig. 166.—Rotating Disc of Sir Isaac Newton for mi.xing Colours.

on a wheel as indicated on Fig, 166
,
and in

proper proportion, and the wheel be turned on

a jiivot through its centre with great rapidity,

the eye will not perceive any colour at all, but

the wheel will appear a dull white. If, how-

ever, one of the seven colours be omitted, the

revolving wheel will be no longer white. The
six remaining colours will still be fused together,

so as to give the impression of one colour—the

result of the union of the six.

Now bodies appear variously coloured because

of their behaviour to white liglit. Some bodies

held up between tlie light and the eye jrermit

all the i-ays to pass through, and thei’efore ap-

pear without colour, other bodies do not permit

all the rays to pass, they intercept some. Thus
one body keeps back all rays but the red

;
they

alone pass through, and thus the object appears

red. Another body keeps back all the rays but
the yellow and some of tlie red, and it appears to

be orange. A third body permits only the violet

rays of white light to pass, and it, therefore,

appears violet, and so on. Again another class

of bodies do not permit rays to }>ass through

them, but they reflect rays. Their apparent

colour depends upon whether they I'eflect white

light unclianged, or whether they reflect only

some of tlie seven different rays of white light

and retain or absorb others. A body that reflects

the wliite light unchanged appears white, a body

tliat does not reflect it at all, but absorbs it,

appears black. One body absorbs all rays of

white light except red, these it reflects and it

appears red in consequence. If you tlirow a

beam of I'ed light on such a body, say a piece of

red ribbon, it reflects the rays and apjiears bril-

liantly red. But throw a ray of yellow light on

the red ribbon, it does not reflect but absorbs

yellow light; in consequence it appears no longer

bright coloured, but almost black. An orange

ribbon reflects partly red and partly yellow

rays of white light, the others it retains, and it

therefore appears orange, that is a blend of red

and yellow.

It has been said that the seven different

colours of the spectrum, painted in certain pro-

portions on a wheel which is turned with great

rapidity, will produce the impression of white.

It has been found that these seven separate

colours are not required, but that the impres-

sion of white can be produced by three colours

only, viz. :

—

Red.

Green.

Violet.

These three painted in pi'oper proportion on a

wheel will give the impression of white. More-

over, all the seven colours of the rainbow can

be produced by varying the proportion of these

three colours. On this account they are called

the fundamental colours.

Complementary Colours are not to be con-

founded with the fundamental. There are

certain pairs of colours which when blended

produce a sensation of white. Thus:

—

Red and Blue-Green produce White.

Orange ,, Blue ,, ,,

Yellow ,, Indigo-Blue ,, ,,

Green-Yellow ,, Violet ,, ,,

Green ,, Purple ,, ,,

That is to say, given red, the other colour

required to produced white is bluish-green; or

given bluish-green, the other colour required is

red, and so on. These colours are therefore

said to be “ complementai’y ” to each other,

because they together produce white.

Here a mistake must be guarded against. It

must not be supposed that it is meant that
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a mixture of paints of these colours will pro-

duce a white paint. A red powder and a

bluish-green powder will not jjroduce a white
'

one, as everyone knows, nor the mixture of

red and bluish -green liquids. But if, at the same

instant, the eye be ati'ected by red and bluish-

green light, the sensation is not of either colour,

but of white. It is the sensation that must be

mixed, so to speak, and the mixed sensation is

not produced by a mixture of the ditfei’ently

coloured powders or liquids.

The Perception of Colour by the eye is

explained by a theory first proposed by Thomas

Young, and afterwards more fully worked out

by the German professor, Helmholtz. Accord-

ing to that theory there are in the eye three

sets of nerve-fibres capable of being excited by

the fundamental colours (see above). One set is

excited by red light, another by green, and

another by violet. Just as the different colours

of the rainbow may be produced by various

proportions of these three colours, so may dif-

ferent sensations of colour be produced by the

excitement of these three sets of nerve-fibres in

different amounts. Thus, when all the three

sets of fibres are nearly equally excited, there

is a sensation of white. Red light will strongly

arouse the nerve-fibres sensitive to red, and

will barely affect the other two. Yellow light

will moderately excite the fibres sensitive to

red and green, and not those sensitive to yellow,

and the result is not a sensation of red or green,

but of yellow. Blue light excites moderately

tlie fibres sensitive to green and violet, and

barely affects those sensitive to red, and there is

a sensation of blue. This theory would account

for colour-blindness. Thus, if the fibres that

ought to be sensitive to red, for some reason or

other did not respond at all, the person would

be unable to ]>erceive red. (Colour-blindness

is considered at length in tlie second part of

fhis section.)

After-images are also explained by the

theory of colour and its relation to the percej)tion

of colour. If, on awaking in the morning, we

look for an instant towards a window through

which bright sunlight is streaming, and then turn

away the head and shut the eyes, we are aware

of an image of the window, in which the panes

appear wliite and tlie saslies, &c., dark, jus they

appeared when actually looking at them. This

is a positive after-image, and is due to the

fact that, the sen.sitive coat of the eye being

highly excitable by the long I’est of the night.

the eflect of the stimulus of the light lasts even

after the exciting cause has ceased to operate.

If, however, we gaze for a time at the window
and then look away and shut the eyes, or look

towards a dark part of the room, we see an

image in which the light and dark parts are

reversed, the jianes being dark and the sashes

white. This is a negative after-image. It is

due to the sensitive coat of the eye being

fatigued in certain parts. The jiaiTs cones-

ponding to the panes, on which the strong light

fell, are exhausted and appear dark, while

the parts coi'responding to the .sashes, on which

the light did not fall, are still unexhausted

and therefore appear light. In a short time

the I'etina recovers and the experiment m:iy

be repeated.

Now,’ supjiose we look fixedly for a sho t

time at a white sheet of paper on which is

a red spot, a bright light falling on the paper,

and then turn the eyes to a plain white sheet

of paper or to a white wall, an image of the

spot will appear to float before the eyes, but

it will not be a red image but bluish -green.

The explanation of this is similar to that of

after-images. The sensitive coat of the eye

has bee]i exhausted, but not to all the con-

stituents of white light, only to the red. The

result is that an after-image floats before the

eyes, whose colour is that of white light less

the red, in other words, the colour which with

red goes to make up the sensation of white,

the complementary colour of red, namely bluisli-

green. Similarly if the spot gazed at has been

bluish-green, the after-image will be red. If

the S])ot be orange the after-image will be blue,

&c. The experiment may also be varied. Thus

a large red spot may have a name written across

it in another colour, in which case the after-

image would show a bluish-green ground and

the name would be in a different complemen-

tary colour.

HEARING.

The Nature of Sound.

Sound is a form of movement. This may
be shown in various ways. We all know that

a tightened string may be caused to give out a

musical sound by being ))ulled strongly to one

side and then let go. The string makes a rapid

to-and-fi'o motion, which is accompanied by the

sound. As the motion becomes less vigorous

the sound becomes feebler, and when the move-

ment stops the .sound also ceases. The limbs

of a tuning-fork are in rapid motion when it is
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sounded. In the case of very large heavy forks

the to-and-fro movement can be seen; but in

the case of small forks, such as those used by

musicians, the motion is so fine and rapid that

it is not visible. When a bell sounds, aftei

being struck, it can be shown to be in motion

;

not movdng as a whole, but the particles of

which its mass consists being in rapid vibra-

tion. Now suppose we have a small bell, the

hammer of which is worked by clockwoik; let

us place it on the plate of an air-pump, resting

on a thick cushion of felt; and let it be covered

with the glass bell-jar of the air-pump. If the

clockwork be working we still hear the sound

through the glass. Now let the pump be worked

so as to remove the air from the chamber, and

as soon as a considerable quantity of air has

been removed the sound becomes very feeble.

When the glass jar has been as completely ex-

hausted of air as possible, the sound is no longer

heard, though the hammer may still be seen to

strike the bell. The stroke still causes vibra-

tions of the particles forming the substance of

the bell, but owing to the absence of air there

are no means of communicating the vibrations

to the ear of anyone in the neighbourhood.

This shows, then, that sound is a movement,

that it is only when the movement is conveyed

to the ear and affects the nerves of hearing that

the sensation of sound is produced', and that it

is usually the atmospheric air that acts in con-

veying the motion to the ears.

The sound movements, or vibrations, as it is

better to call them, are conveyed through the

air in a wave-like fashion, represented in Fig.

167. The figure shows a tuning-fork, supposed

act a

Fig. 167 “Representation of Sound Wayes.

to be sounding. Its limbs are, therefore, in a

state of rapid vibration. In the figure what

occurs is shown only on one side. The limb a

moves to and fro, now in the position a', and

now in the position d'

.

When the limb moves

from a to d the air in contact with it receives

a shock, and the particles of the air are crowded

together by the blow. When the limb moves

from d to a" the particles that were crowded

together have now more space at their disposal,

and are less crowded than before the shock of

the limb. But with great speed the limb moves

back from d' to d

,

and again the particles are

crowded, and then it rapidly returns to d',

where the greater space is again created. Thus,

while the fork continues to vibrate, the par-

ticles of air in its immediate neighbourhood are

at one moment crowded together, at another

moment the opposite is the case, and this goes

on on each side of the fork as long as its move-

ments continue. The crowding together of the

particles of air by the shock of the fork is called

a condensation, and the opposite movement a

rarefaction. To use these terms, then, the air on

each side of the limb of the fork is at one mo-

ment in a state of condensation and at another

moment in a state of rarefaction, in time with

the vibrations of the fork. But this peculiar

ao'itation is not confined to the aii’ that is in im-

mediate contact with the fork. The condensa-

tion travels outwards from the fork through the

atmosphere, and the rarefaction likewise; and

as long as the fork keeps going these two condi-

tions are passed along through the atmosphei’e

from the sounding body, which thus becomes a

centi’e of disturbance, just as a stone thrown

into still water imparts a shock to the water, and

from the place where it struck waves pass out-

ward on all sides. Fig. 167 represents by the

difference in the shading the alternate conden-

sation and rarefaction. Now we all know that a

pei'son in a boat on the water will become awai’e

of the agitation of the water, even though at a

distance from the centre of disturbance, by the

waves rippling up to him. Even so a person

becomes conscious of a disturbance in the atmo-

sphere, though he be at a distance from the

place where it is produced ;
because the waves

of condensation

and rarefaction,

spreading out-

wards on all sides

from the vibrating

body, at length

reach him and beat

upon him. They

affect his ears, they irritate his nerves of hear-

ing, and so he becomes aware of what he calls

sound. If we could see air as we see water, we

would perceive the disturbance, caused by a

sounding body, passing through it.

It takes a certain time for sound to travel.

The rate is about 1090 feet per second when the

temperature of the air is 0° Centigrade, and is in-

creased when the temperature is raised. Every-

one who has watched the discharge of artilleiy

from a distance knows that the flash and smoke

from the gun’s mouth are perceived a brief time
23
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before the report is heard. If the interval be-

tween tlie two be token, remembering the rate

at which sound travels, one may readily make
a rough estimate of the distance of the gun—
allowance, of course, being made
for wind. Now if the atmosphere

were visible, with the gun’s dis-

charge, a tremendous disturbance

would have been seen to take

place in the air at the gun’s mouth
at the moment the Hash was seen.

This disturbance would be seen

spreading outward in all direc-

tions and travelling with great

rapidity. Suppose the person

stood watching the advancingo o
agitation, then, just at the mo-

ment when it reached and en-

veloped him, he would hear the

leport. So that when a person

walks through a crowded and

noisy thoroughfare, his ear is

being assailed by numberless

waves of sound of all kinds and

sizes and degrees of rapidity, that

surge and swell in the atmosphere around him.

There are various characters of sounds which

it is necessary to have some idea of for the pro-

per understanding of the a]>paratus of hearing.

These characters are best exemplified by musical

sounds, which are distinguished from ordinary

sounds by the regular rhythmical character of

their wave movements.

Musical Sounds differ in loudness or inten-

sity, in pitch, and in kind or quality.

The loudness of sounds depends on the ex-

tent of the vibration or movement—the large-

ness of the wave, so to speak.

The pitch of the sound is determined by the

number of vibrations that take place in a second

of time. Thus a tuning-fork whose limbs move

to and fro 100 times a second will give out a

sound of a certain pitch, and a tuning-fork that

executes 200 movements in the same time will

.sound a note of a higher pitch—will, in fact,

sound the octave of the former fork. This is

shown in a very beautiful way by an instru-

ment devised by a Frenchman, (fagniard de

Latour, and called a siren. It is shown in

Fif^s. 168, 169. It consists of a metal box, the

floor of which is pierced by a tube, placed in

connection with a large bellows. In the roof of

the box is a small round opening, passing in a

sloping direction. Fig. 169 shows a piece cut

off the box so as to exhibit this opening. Above

the fixed roof of the box, but very close to it,

is a round plate, with a number of openings

pierced in it, which slope in an opposite direc-

tion to that of the roof. This plate turns on a

fine ])ivot, so that one hole after another can be

brought opposite the opening in the roof. Fig.

169 shows one hole in the plate opposite the

opening in the roof of the box, and the difierent

slope of the two openings is seen. Fig. 168

shows the siren complete. Now if air be driven

from a bellows into the box, it escapes by the

opening in the roof; and as it rushes out it

strikes against the edge of the hole in the plate,

and the “puli'” of the escaping air is heai'd.

The plate, being easily moved, is by this means

made to turn, and so the opening in the roof

becomes blocked
;
but when the plate turns a

little further a second hole in it comes opposite

the opening in the roof, the air again rushes

out, produces another “ puff,” and drives the

])late round a little further. Again the opening

is blocked, and with the continued turning of

the ]')late it is again speedily opened. If the

bellows be worked hard the plate will be driven

round fast, and the opening in the roof will be

opened and closed very rapidly. Plveiy time it

is opened a shock will be given to the atmo-

sphere by the escaping puff of air. Fixed to

the apparatus are two dials which mark the

number of tui’us made by the revolving jflate.

If one knows how often the jilate turns in a

minute, and the number of holes in the plate,

it is easy calculating how many shocks the air

will receive in a minute. Now it is found that

if the bellows be worked so feebly that the
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plate turns so slowly as not to open and close

the hole in the roof sixteen times a second, the

puffing sound is heard each time the air escaj^es.

But if the hole in the roof of the box is o[)ened

and closed sixteen times a second, which would

be effected if the plate were turning once a

second, and if it were pierced with sixteen

holes, then the sixteen puffs are not heard as

separate sounds, but are blended together and

a low musical sound is heard. If the bellows

be worked more and more quickly the plate

tui’ns faster and faster, the number of shocks

given to the air in a second of time is increased,

and the sound is heard to rise in pitch, until

with the utmost speed of the plate it becomes a

high shrill sound. It is possible, by means of

the siren, to discover the number of vibrations

made in a second by the limbs of a tuning-fork,

sounding a note of a certain pitch. Let the

siren be worked till the sound produced is of

the same pitch as that of the fork; then by

noting the number of times the plate is revolv-

ing, as marked on the dials, the calculation may

be made. The instrument shows conclusively

how pitch of sound depends on the number of

vibrations produced by the sounding body in a

second of time.

Quality, kind, or character of musical sounds

depends on something very different from loud-

ness and pitch. We speak of a sound being

harsh, or mellow, or rich, &c. We know that a

note of the same pitch sounded on a piano, a

trumpet, and a violin, differ very markedly in

quality, and that a note of the same pitch pro-

duced by the human voice differs from them
all. Each instrument, that is to say, has a

quality of its own. If a tuning-fork of the

same pitch be sounded, we are aware of a great

difference. The sound might be called thin, or

poor, wanting in quality. It is, indeed, so want-

ing, for a tuning-fork produces what is called

a pure sound. But suppose the tuning-fork

vibrates 100 times per second, and that we take

another vibrating 200 times a second; it will

produce a sound the octave of the first. Let us
take a third, vibrating 300 times, the octave of

the second, a fourth, vibrating 400 times, and
so on up to an eighth, vibrating 800 times per

second
;
then w'e have a set of forks all related

to the first, in that they vibrate twice, thrice,

four times, &c., as often as the first. If, beffin-

ning with the first, they are all sounded one after

the other, we perceive the sound of each one im-

mediately after it is produced, but the different

sounds immediately begin to blend. When all

are sounding we are not aware of eight different

sounds, but of one sound of a definite pitch and

peculiar quality. The pitch is given by the

note of the one with which we began, which is

called the fundamental note, and the par-

ticular quality is due to the blending of the

other notes, "which are called overtones or har-

monics. The quality may be altered by causing

only some of the forks to sound along with the

first one; and it is mellow if the forks with fewer

vibrations sound, while it is ringing if those with

most Aubrations are set going. The quality of

the sound produced by a violin string is due,

therefore, to it vibrating not only to produce

the fundamental note to which it is tuned, but

also vibrating so as to produce ovei’tones. A
piano wire tuned to the same pitch produces a

different set of overtones, and thus has a quality

of its own, and so with each different musical

instrument. In the language of wave move-

ment, the pianoforte wire and the violin string

may produce the same number of waves in a

second of time, but the form of the wave is

different in each case, and so the quality differs.

These are the chief facts to remember regard-

ing sounds. How the knowledge of them aids

in the understanding of the structure of the ear

and the perception of sound will be seen imme-

diately.
«

The Organ of Hearing—the Ear.

The Ear is to be regarded as an apparatus

intended to be affected by waves of sound.

Connected with it is the nerve of hearing

—

indeed the ear is to be considered as a peculiar

fox’m of nerve ending—so that as soon as the ear

is affected by sound the impression is conveyed

along the nerve to the brain, and the sensation

of sound is produced. Now the nerve of hear-

ing, or auditory nerve, ends in a peculiar struc-

ture placed deeply, for protection, in the bones

of the head. So deeply is this principal part

of the organ of hearing placed that sounds can-

not directly affect it. Some cirrangement re-

quires to be provided, therefore, for conveying

or conducting the sounds imvards towards the

nervous structure. The organ of hearing, there-

fore, consists of two pax’ts :

—

1. A part for conveying sound inwards to

2. The nervous portion affected by sound.

The nervous portion is most deeply placed, and

is called the inner ear; while the sound-con-

ducting portion includes what are called the

outer ear and the middle ear.

The Outer Ear consists of the appendage,
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or auricle, at the side of the head, and of a
passage that leads inwards from it. The outer

appendage is of a peculiar shape, which is not
without its uses. For it has been shown that
waves of sound falling on the outer ear are,

owing to its peculiar curves, directed into the

pas.sage. The pa.ssage, or external meatus, is

not straight but curved, and is about an inch

and a cpiarter long. Near its outer portion are

a number of fine hairs, which may help to pre-

vent the entrance of insects, &c., while in the

deeper parts of the canal, embedded in the

walls, are a number of glands, resembling the

sweat glands (p. 307) of the skin, which pour

out a yellow waxy substance, the ear-wax
or cerumen. This substance keeps the canal

ihoi.st, and may be produced in excessive quan-

tity—for example, owing to irritated conditions

of the walls of the canal, as a result of cold—
and the wax ma,y collect in sufficient quantity

to block the passage and produce dulness of

hearing. It is plain that the business of the

outer ear is to collect the waves of sound and

conduct them inwards nearer to the inner ear,

the true organ of hearing.

The Middle Ear. At the end of the outer

ear passage is the drum of the ear, or tympan-

um, or tympanic membrane. It is stretched

quite across the deep end of the pa.ssage, which

it completely closes. It is a thin, unyielding

membrane, oval in shape, not flat, but bulging

slightly inwards a little below the middle. On

the inner side of it is a small cavity, the cavity

of the middle ear, or cavity of the drum of

the ear. This is a small chamber, placed in one

of the bones of the head (the petrous portion of

the temporal bone, see p. 19), about half an

inch in height, and one to two lines in breadth.

Its bony walls are lined with mucous mem-
brane—a membrane, that is, similar

to that lining the nose, mouth and

throat. There are several defici-

encies in its walls. In the outer wall

an opening in the bone is closed by

the drum. The drum, that is to say,

is a partition between the passage of

the outer ear on one side and the

cavity of the middle ear on the inner

side. On the inner wall of the cham-

ber are two openings, one round,

called the round window, or in Latin

the fenestra rotunda, and another

oval, the oval window, fenestra

oval is. On one side of the chamber

is an opening leading into a tube,

about an inch and a half long, the

eustachian tube, partly made of

gristle, and lined with mucous mem-
brane similar to that of the chamber

and the throat. This tube passes

downwards into the back part of the

throat. The tube is usually closed, but

it is opened in the act of swallowing. If one

firmly closes the nostrils, and performs the act

of swallowing, a curious sensation of pressure is

felt at the drum of each ear, there is a feeling

of great fulness in the ears, and the hearing is

not so sharp. If one swallows again, the nos-

trils being open, the sense of pressure and ful-

ness passes away. The reason is, that by the act

of swallowing the pressure of air is increased at

the back of the throat, the nostrils being closed,

the condensed air cannot escape that way, and

rushes up the opened eustachian tubes into the

cavities of the middle ear, bulging out the

drums and producing the feeling of fulness and

pressure. As soon as the act of swallowing is

over the tubes close and the air is imprisoned.

If swallowing be again performed, the nostrils

not being held, the tubes are again opened and

the imprisoned air escapes.

It is impoi’tant to notice that there is, in

healthy conditions, no communication whatever

between the chamber of the middle ear and the

outside except by the eustachian tube. There

is no opening between this chamber and the

outer passage of the ear in ordinary circum-

stances, for the drum completely separates the

Fig. 170.—The Ear of the Right Side. A, Auricle; B, External canal; C, Drum,
partly removed ; D, Cavity of middle Ear. E, Anvil, and M, Hammer—small bones
of the middle E.ar ; H, Cochlea, and G, Semi-circular canals of internal Ear. [These

latter parts are buried in the temporal bone of the head.] I, Eustachian tube pass-

ing from the cavity of the middle ear to the throat.
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two. But, as a result of disease or accident,

an opening may be made in the drum, or the

drum may be destroyed, and then of course

the middle ear will communicate with the out-

side through the passage of the outer ear. An-

other important practical point is that the

membrane that lines the throat is continuous

up the eustachian tube with the membrane

liniuff the middle chamber of the ear. Thus
o

redness and swelling of the throat—a cold in

the throat (see Catarrh, p. 154)—is usually ac-

companied by some degree of deafness, because

the swelling passes up to the middle ear, and

blocks the chamber.

A chain of small bones—the auditory ossi-

cles—extends across the cavity of the middle

ear, reaching from the drum in the outer wall to

the oval window in the inner wall. These bones

are three in number, and fr-om their appearance

were called malleus or hammer, incus or anvil,

and stapes or stirrup. They are shown in Fig.

171, the upper part showing the stirrup bone,

and the lower the bones con-

nected. The resemblance of

the third bone to a stirrup is

striking. By the long down-

ward projection (2) the ham-

mer-bone (1, 2) is fixed to the

inner surface of the drum of

the ear, the projection at the

side attaching it to the bony

wall of the chamber in which Fig. m.—Ear-bones,

itislodged. Theroundhead(l)

of the hammer (3, 4) is connected with the anvil

(3) by a movable joint, while the long projection

of the anvil (4) is similarly connected with the

stinup-bone (5). The plate of the stirruj:* is fixed

by membrane into the oval window of the inner

wall of the chamber of the middle eai\ Thus
across this chamber this chain of three bones is

stretched, placing the two walls of the cavity in

communication. Moreover, on the inner side of

the oval window is a cavity, part of the internal

ear, where is lodged the essential portion of the

organ of hearing. The membrane which closes

the oval window, therefore, and to which is

fixed the plate of the stirrup, separates the

cavity of the middle ear from the internal ear.

The purpose of the external and middle por-

tions of the ear now becomes evident. Waves
of sound are produced in the atmosphere about
us. These waves reach us, and are directed by
the appendage of the ear up the external pas-

sage, at the end of which they meet the drum.
The drum is a thin membrane, and, when waves
of sound beat upon it, it is thrown into vibra-

tion, reproducing, it is to be remarked, in its

movements the characters of the sound-waves

that have fallen upon it. But to the inner sur-

face of the drum is attached one end of the

chain of bones, and since that chain is movable,

the vibrations of the drum will be passed along

the chain and reach the stirrup. I'he stirrup

fits into the oval window by means of a mem-

brane, and the stirrup and membrane will

consequently be caused to perform to -and -fro

movements at the oval window, passing the

movement inwards to the structures of the in-

ternal ear beyond. Thus by means of the exter-

nal appendage, the external canal, the drum,

and the chain of bones, the movements in the

air caused by a sounding body are communi-

cated to the internal ear.

It may be added that three small muscles

are connected with the chain of bones. Two are

connected with the hammer, one (the tensor

tympani) so pulls on it as to tighten the drum

to which it is attached, the other pulls in the

opposite direction and relaxes the drum (the

laxator tympani). One small muscle is attached

to the stirrup (the stapedius) whose contraction

prevents the stirrup being pushed too deeply

into the oval window. The external and middle

parts of the ear evidently form a sound-conduct-

ing apparatus. If the external passage be

blocked by wax or other substances, if the drum

be thickened by disease, injured or destroyed,

or if the chain of bones loses its ]Dower of

movement as the result of iiifiammation of the

middle ear, partial or complete deafness of that

ear is to be exjiected.

Having seen how sound is conducted to the

internal ear, we must now see what arrange-

ments exist in that part for receiving the sounds

led to it.

The Internal Ear consists of a curiouslj

shaped structure buried in the temporal bone

(p. 19). It is represented in Fig. 172. The

opening, marked 2, is that of the oval window,

on the inner wall, as we have seen, of the cavity

of the middle ear, and closed by the stirrup-

bone and its membrane. This opening leads

into a small chamber, about 4th of an incli in

diameter, called the vestibule. From the back

pai’t of the vestibule there open three tubes, the

semicircular canals, so called because of their

sliape, which are width and

make a curve of about jth of an inch in diameter.

One is dii’ected horizontally (4), another up-

wards (3), and the third backwards (5). Open-

ing from the vestibule by these separate open-
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ings, they also join it again. The upper and back

one are united at the other end and rejoin the

vestibule by a common opening. Thus there are

Fig. 172—Bouy luternal Ear of the right side; the upper figure

maguifieU, the lower of the natural size.

five openings connected with the canals. Each

canal has a bulging part at one end called an

ampulla, marked thus* in the figure. From the

fore part of the vestibule there passes a tube,

which makes two and a half turns, coiling like

a snail’s shell. It is termed the cochlea (6, 7,

8, Fig. 172). At the base of the cochlea is

the opening of the round window (9, Fig. 172)

which communicates with the cavity of the

middle ear (p. 35C), but in the recent state is

closed by a membrane. Besides the openings

already mentioned the vestibule has several

small apertures in its inner wall, by means of

which there enter branches of the nerve of hear-

ing—auditory nerve (p. 9G). All these parts,

vestibule, semicircular canals, and cochlea, are

formed of bones, and to the whole structure

the term bony or osseus labyrinth is applied.

The inner surface is lined by membrane, and

the labyrinth contains a fluid, the perilymph.

But this bony labyrinth forms only an outer

ca.sing for a membranous labyrinth. Fig. 173

Fig. 173.—Tlie Membranous Labyriutli.

represents the complete membranous labyrinth.

It is formed of two sacs whicli are lodged in the

bony vestibule. The larger of the.se sacs {d)

is called the utricle, the smaller the saccule

(e). These, it is to be remembered, are lodged

in the bony parts described, and separated from

the bony walls by the fluid—perilymph—con-

tained in the bony labyrinth. Passing ofl‘ from

the utricle {d) are membranous semicircular

canals {a, b, c), lying in the bony canals of

the same name, surrounded by the perilymph.

The inner surface of the utricle and mem-
bx-anous canals is lined by epithelial cells

(p. 16), and from the sui'face fine haii’s pro-

ject into the interior, which contains a fluid—
the ondolymph. Bi’auches of the nerve of

hearing pass to the sac and canals, and are sup-

posed to be in connection with the hair-like

processes. The nerves ai'e specially distributed

to the sac and the bukdiiffs of the membranous

tubes. Now if these hair-like processes are

connected with nerve-fibres, the slightest agita-

tion of the fluid in the membranous canals will

distui’b the haii’s and consequently aflfect the

fibres of the nerve of heai’iug. Within the sac

of the uti’icle are found minute crystals of car-

bonate of lime—otoliths—which may be sup-

posed, on distui'bance of the fluid, to alfect more

stx’ongly the hair-like projections from the walls.

The smaller sac, the saccule (e), lodged also

in the bony vestibule, communicates by a fine

canal (f) with the membi'anous canal (g) con-

tained in the shell-like cochlea, and called the

canal of the cochlea. Furthei’, it is found that

the two sacs communicate with one another by

a very fine tube, so that the whole membi’anous

labyrinth is connected togethei'.

The membranous canal of the cochlea (g)

is the most impoi'tant part of the internal eai',

since in it is lodged the appai’atus that is

believed to be the chief agent in the pei’cejxtiou

of sound. It has already been mentioned that

the cochlea possesses an outer bony case, resem-

bling in appeai'ance the shell of a snail (6, 7, 8

of Fig. 172). But we must nowdescribe this bony

part leather more particularly. If the cochlea be

opened into, there is seen to be a centi’al bony

pillar, round which the bony tube is wound two

and a half times. The central bony pillar is

called the modiolus. The bony tube is not

regular inside, Fx’om that part of it which lies

against the central column, as it winds I’ound,

there projects inwards a bony ridge — the

lamina spiralis. At the base of the bony coch-

lea, just whei’e it begins to wind I’ound the

modiolus, this ridge pi’ojects well into the space

of the bony canal, dividing it almost into two

comixai'tments
;
but as the bony canal winds

I’ound the column, the lamina spii’alis, which, of

coui\se, follows the tui’iiings, becomes less and

;

le.ss projecting, till at the blind end of the bony
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cochlea it is not nearly so prominent. Fig. 174

shows the cochlea with part of the wall le-

movecl to show the interior. From E straight

E

Fig. 174.—The Cochlea opened up (magnified).

downwards is the direction of the central

column

—

modiolus— to which D points; bb

point to the projecting ridge—lamina spiralis

—almost dividing the canal of the tube into an

upper compartment c and a lower A. (Refer

also to Fig. 175.) Now in the recent state

this partial division of the tube is completed

by membranes, so arranged as to form a mem-

branous canal within the bony one—the mem-

branous canal of the cochlea. This will be

understood from Fig. 175. This represents

the cochlea cut straight down from top to

bottom. M is the central column : A, B, c, and

D are complete sections of the bony cochlea, in

different parts of its winding, cut across. In each

Fig. 178.—Vertical Section of the Cochlea of a Foetal Calf,

cross section t, points to the lamina spii’alis,

projecting inwards from the central column.

From the edge of this ridge two lines (1 and 2)

are seen passing outwards, and diverging as they

pass, to the outer wall of the bony canal. These

are membranes; the lower (1) is called the

basilar membrane, the upper (2) is the mem-
brane of Reissner. These two membranes
thus complete the division between the upper

and lower part of the bony tube. The upper

division (S.V.) is termed the scala vestibuli

(the staircase of the vestibule), the lower (S.T.)

is the scala tympani (the stairca.se of the

tympanum). Inasmuch, however, as the two
membranes separate from one another as they

pass across, they inclose between them a tri-

angular space. It is this space (S.M.), formed by

the basilar and Reissner’s membranes and the

part of the bony wall between them, that consti-

tutes the membranous canal of the cochlea, or

the scala media (middle staircase) of the cochlea.

This part of the bony wall is, like the rest of it,

lined by a membrane. Thus we have the bony

cochlea throughout its two and a half turns

divided into three compartments; and within

the bony canal of the cochlea we have a mem-

branous canal, occupying only a small part of

the space. Now at the base of the cochlea, that

is, at the beginning of the first turn, the scala of

the vestibule opens into the bony vestibule

already described, while at the foot of the scala

of the tympanum is the round window, closed

and separated from the cavity of the middle

ear by a membrane. As we have seen, the

vestibule has an opening in its wall—the oval

window—on the outer side of which is the

cavity of the middle ear, but which is closed

in the bony state by the stirrup-bone and its

membrane. At the top of the cochlea the scala

vestibuli and the scala tympani communicate

with one another by a small opening called the

helicotrema.

Suppose, then, we begin with the external

canal of the ear. Passing up it for an inch

and a quai’ter we reach the drum. On the

inner side of the drum is the cavity of the

middle ear, across which stretches the chain of

small bones, one end of which is attached to the

inner surface of the drum, and the other end of

which—the stirrup—is inserted into the oval

window. On the inner side of the oval window

is the bony chamber of the vestibule, opening

from which is the scala vestibuli. Entering

this staircase we pass round two timis and a

half to the top of the cochlea. Part of the floor

of this scala is the membrane of Reissner, which

is also the roof of the scala media. Reaching

the top we pass through the small opening

of the helicotrema, and enter the scala tympani.

down which we pass two turns aiid a half. Part

of the roof of this staircase is the basilar mem-
brane or floor of the scala media, which is thus

inclosed between the two staii'cases. Arrived

at the foot of the scala tympani we reach the

round window, closed by a membrane, on the

outer side of which is the cavity of the mid-

dle ear,

Next it is to be observed that the scala ve.sti-

buli and scala tympani are both filled with a

fluid—perilymph. Consequently waves of sound

in the atmosphere pass up the external passage

and throw the drum of the ear into vibration.
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These movements are conducted across the

chain of bones to the oval window, and cause

the stirrup-bone to make to-and-fro movements
at the window. These throw the fluid in the

vestibule into vibrations, which pass uj) the one

staircase and down the other and are spent at

the round window. As these waves pass along

the fluid they communicate movement to the

membrane of Reissner, the floor of the vestibule

staircase, and to the basilar membrane, the roof

of the tympanic staircase. These membranes are

respectively the roof and floor of the middle

scala or membranous canal, and this canal also

is filled with fluid—endolymph—which is con-

sequently agitated. Consequently the vibra-

tions of a sounding body ultimately communi-

cate movement to the fluid contained in the

membranous canal or middle staircase.

The membranous canal of the cochlea then

lies in the bony cochlea, inclosed between the

two staircases, but it does not open into either.

At the top of the cochlea it ends blindly. Its

base lies in the bony vestibule, but does not

open into it. By a small canal (/, Fig. 173),

however, it has connection with the saccule.

Within this membranous canal and resting

on the basilar membrane is a remarkable struc-

ture, first described by the Marquis Corti, and

hence called Corti’s organ. It is a very com-

plicated structure, which it is needless to try to

describe here. It consists mainly of a series of

fibres

—

fibres of Corti—each made of two

parts resting against one another so as to form

an arch. These arches are placed, side by side,

in a continuous series along the whole length

of the basilar membrane. In the human ear it

has been estimated that there are no less than

3000 of such arches. When viewed from above

downwards by a microscope, they present the

appearanceof the key-board of a piano. Fig. 176 a

Fig. 176.—Arches of C'orti’s Organ (very highly inaguitieU)

shows a few of the arches .side by side, n of the

figure exhibiting two fibres forming an arch.

It would appear that the arches are supporting

structures. For, resting on them, are numbers

of conical epithelial cells (p. 16), from the free

surface of which bundles of stiff hairs project.

It is believed that these hair cells are the true

sound-perceiving structures.

We have seen how vibrations of a sounding

body reach, in the end, the membranous canal

of the cochlea, containing Cortfs organ. The

fluid contained in this canal will be thrown into

vibrations, and these in turn will affect the

hairs of the cells supported on Corti’s rods.

These hair cells are in communication with

nerve-fibres, which pass into Corti’s organ

through channels in the modiolus, or bony pillar

round which the cochlea is wound. Thus the

vibrations communicated to tl>e hairs will affect

the nerve-fibres, and cause messages to be sent

along the nerves to the brain, resulting in

sensations of sound.

The Sense of Hearing.

The Perception of Sound. The descrip-

tion that has been given of the very complicated

structure of the ear will enable one to perceive

how sounds are conveyed into the depths of the

ear, but it is extremely difficult to understand

how that apparatus enables us to have know-

ledge of all the multitude of various sounds of

which we are daily conscious.

We must go back again to the physical world

to get light on the difficulty. It is a well-

known fact that if one takes two tuning-forks,

such as are used for experiment in a natural

philosophy laboratory, both tuned to sound ex-

actly the same note, and if the forks are placed

at some distance from one another, and one

of them is made to sound, the other not being

touched, in an instant both will be heard

sounding. The sound of the one fork has set

the other agoing. This, it must be noticed,

happens only if both utter a note of the same

pitch. If the two forks sound different notes,

the one may be set humming loudly and long,

the other remains dumb. But if the two are

tuned to the same note the one is no sooner

set sounding than the other is heard humming
also. This is called sympathetic vibration,

but there is no mystery about the occurrence.

The one fork produces waves exactly similar to

those the other would jn-oduce. When, there-

fore, one is sounded, the waves pass out and

reach the other fork, against which they strike.

Wave after wave hitting on the fork, each

wave exactly suiting the swing the fork makes

when in motion, gradually sets it into vibration.

It is just like a small boy setting in motion a

swing on which a heavy boy is sitting. If he

tried to make it give a big swing with one

push, he might push with all his might and

accomplish nothing. If he be a wise small boy,

how'ever, he does not attempt this. He gives

the swing an ordinary push, and it swings
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slightly. He waits till it has moved forward,

then backwards, and just as it is about to sway

forwards again, he gives it another push, which,

added to its own impulse, increases its move-

ment. So he goes on till, in a short time, he

has it in full swing. But if he does not time

his pushes properly he will speedily stop the

swing. It is the same with the tuning-fork.

Each wave from its neighbour reaches it at

the proper time and sj^eedily sets it in full

vibration. If now the second fork have one

limb loaded, say with a piece of wax, the note

of the fork is flattened. It is no longer in tune

with the first one, and can no longer be set

in sympathetic vibration with it, because its

swins: is no longer in time with the waves of its

neighbour. One fork, therefore, can be set in

vibration only by another sounding exactly the

same note
;
and the fork will recognize its own

note and hum in harmony with it, though the

sound reach it from a considerable distance.

Suppose, then, that, on a table at one end of a

room, one had a set of tuning-forks, each tuned

to a particular note. Let a number of musicians

proceed to play on their instruments at the

other end of the room. No matter how com-

plex the body of sound they produce, each

tuning-fork will pick out infallibly its own note

from the mass of sound, if its own note happens

to have been produced
;
and if the players sud-

denly cease the tuning-forks will be heard

sounding. By finding which of them are vi-

brating, one can tell what notes were produced

by the players. Suppose one could have a set

of tuning-forks, so niimerous that there was
one for every note that could be sounded, it is

evident one would have here an apparatus for

analysing the complex sound, that is, splitting it

up into its elements. One may try a simple

experiment of this kind with a piano. Let the

damping pedal be lifted from the wii’es, and let

someone sing loudly in the room, and then
suddenly stop. Some of the pianoforte wires
will be heard sounding. They have picked out
of the song their own notes, and have been set

in sympathetic vibration by them.

Now it is believed that it is somewhat after

this fashion that the internal ear perceives

sound. It has been noted (p. 360) that, in the
internal ear, the organ of Corti contains a large

number of cells with hairs projecting from them.
It is supposed that each hair is sensitive to a
particular vibration. The vibrations of a sound-
ing body are conducted to the internal ear in

the manner already described, and agitate the
fluid in the membi’anous canal of the cochlea.

The waves produced will be complex waves,

compounded that is of simple waves of different

lengths, &c. Each hair, however, will vibrate

in hax’mony with one particular simple wave,

and if that one be contained in the complex

one, it will pick it out and vibrate to it. Thus

the complex wave of sound will be split up into

simpler forms, each hair selecting and vibrating

to its own, and a multitude of hairs will be set

simultaneously vibrating by the mass of sound.

The ear is thus an organ that analyses (splits

up) sounds into their elements.

In support of this view it may be mentioned

that hairs on the feelers of the Mysis, an animal

belonging to the same general class as crabs

and lobsters, have been seen to vibrate in har-

mony with particular notes and with these

notes only.

Each hair cell is in communication with a

nerve-fibre, and the vibration of each hair will

thus cause an impression to be passed along a

nerve. The various impressions will be passed

along to the heai'ing centre in the brain, where
they become fused, and the person is conscious

of a sound of a particular kind. While the ear

splits up complex sounds, and communicates to

the brain the elements of which they consist,

the brain reunites them. We are not conscious

of the splitting up jirocess but only of the union.

The Range of the Ear* for musical sounds

has been determined to be from 32 to about

30,000 vibrations per second. That is to say, 32

vibi’ations per second produce the sensation of

a low musical note, the lowest the human ear

can appreciate, while vibrations occurring at

the rate of about 30,000 per second produce the

sensation of a very high pitch, the highest the

human ear can appreciate. Vibrations more
rapid cannot be taken knowledge of by the ear.

The Sensation of Discord in nuxsic is due
to the interference of two sounds which are

nearly of the same pitch. As two waves in water

may abolish one another if the crest of one

meets the hollow of another, and may again add
to one another’s size by the two crests meeting,

so two waves of sound differing slightly from

one another may at one moment almost extin-

guish the sound by interference and at the next

produce increased loudness of the sound by
being added to one another. The result is the

production of what in music is called beats,

characterized by a rising and falling of the

sound. The effect on the ear is similar to the

effect of a flickering light on the eye. When
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the beats occur with sufficient rapidity they

give a sensation of roughness to the sound,

greatest when they number 33 in a second.

When they reach the number of 132 in a second

they are no longer perceived. Two notes that

when sounded together produce beats are recog-

nized as discordant notes.

Judgments of the direction of sound are

not actually jierformed by the ear; they are the

result of various other circumstances. Anyone
can prove this by shutting the eyes and trying

to decide the direction from which a sound is

coming. The distance from which a sound pro-

ceeds we judge of by its loudness or faintness.

It is such facts as these that the ventriloquist

takes advantage of to deceive people. He imi-

tates the character of sound from a distance,

or from some particular place, by giving it the

required degree of loudness, and by directing

the attention of the person to that quarter, &c.,

his own face at the same time giving no sign of

movement.

“Educating the ear” is a phrase which derives

force by all that is known about the mode of ac-

tion of the organ of hearing. We have seen that

the ear actually analyses or splits up sounds

into their simjjle elements, and that the brain

fuses the elements together again. The habit is

to pay attention only to the fused sensation. But

we all know that the trained musician detects the

elements of a complex sound, while the person

who has given no attention to his sensations

knows only, ])erhaps, that the sound is pleasant

or the reverse. Just as surely as every ear per-

forms the same process of analysis, so may every

person, by careful training, become able to per-

ceive something of the analysis, and to detect

some of the varied elements of musical sounds

that he listens to. The difference, indeed, be-

tween a “good ear” and a “bad ear” is to a

large extent the difference between careful

training and bad training, or no training at all.

Something, of course, must be admitted to

natural aptitude
;
but the excuse many people

offer for their ignoi’auce of music, that they

have “no ear,” is no excuse at all, in view of

the facts that have been stated—is, indeed, but

another way of implying carelessness and ne-

glect. Just as the man, who is not blind, would

be laughed at if he offered, as an excuse for

being unable to read, that he had no eye, so

ought a person, who is not deaf, to be laughed

at if he offers, as an excuse for being unable to

distinguish one note from another, or different

notes in a chord, that he has no ear.

Section XIL—THE SENSES AND SENSE-ORGANS.

B.—THEIR DISEASES AND INJURIES.

Affections of the Sense of Touch.

Loss of Sensibility of the Skin {Anaesthesia);

Increased Sensibility (Ilypercesthesia);

Perverted Sensibility.

Affections of the Sense of Taste.

Excessive or Perverted Sensitiveness of Taste ;

Loss of Taste.

Diseases and Injuries of the Nose and Affections of the Sense of Smell.

Diseases of the Nose:

Cold in the Head;

Chronic Discharge from the Nostrils;

Stink-Nose {Ozaena)-.

Ulceration in the Cavity of the Nostrils;

Tumours of the Nose

;

Foreign Bodies in the Nostrils;

Bleedingfrom the Nostrils (Epistaxis);

Injury to the Nose

;

Sneezing.

Affections of the Sense of Smell.

Loss of the Sense of Smell (Anosmia);

Over-acuteness of the Sense of Smell.
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Diseases and Injuries of the Eye and Affections of the Sense of Sight.

Diseases of the Eyelids;

Skin Affections of the Eyelids;

Inflaimndtion vound the Eyelashes (Blepharitis)

;

Turning outwards or inwards of the Eyelids (Ectropion and Entropion) ;

Stye (Hordeolum)

;

Tumour of the Eyelid (Chalazion)

;

Inflammation of the Inner Surface of the Eyelids (Cold-in-the-Eye Conjunctivitis) ;

Pustules (Phlyctenoe)

;

Thickening of the Lining of the Lids (Granular Lids— Egyptian Ophthalmia—Trachoma);

Burns—Symhlepharon and Anchyloblepharon, or unnatural union of the lids to the eyeball and to one

another

;

Foreign Bodies ivithin the Eyelids;

Drooping of the Eyelids (Ptosis)

;

Inability to shut the Eyelids;

Twitching of the Eyelids ;

Bruises and Wounds of the Eyelids.

Diseases of the Tear Apparatus:

Obstructio7i of the Tear Passage.

Diseases of the Eyeball:

Inflammation of the Cornea (Keratitis)

;

Abscess and Ulcer of the Cornea;

White Spots on the Cornea (Opacities)—The operation for artificial pupil (iridectomy);

Staphyloma

;

Foreign Bodies in the Cornea;

Wounds of the Cornea

;

Inflammation of the White (Sclerotic) of the Eye;

Inflammation of the Iris (Iritis)

;

Cataract—The operation for its cure

;

Diseases of the Retina, Choroid Coat, and Optic Nerve (Retinitis—Choroiditis—Optic Neuritis);

Separation of the Retina (Dropsy of the Retina)

;

Glaucoma ;

Examination of the Eye by the Ophthalmoscope ;

Foreign Bodies within the Sympathetic Inflammation

;

Rolling Eyeballs (Nystagmus);

Squint (Cross-eyes—Strabismus).

Affections of the Sense of Sight:

Short-sight (Myopia) and Long-sight (//i/permefropia)—Treatment by Spectacles

;

Weak-sight (Asthenopia) ;
Defective Sightfrom Age (Presbyopia);

Astigmatism

;

Blindness (Amaurosis and Amblyopia) ;
Partial Blindness of One Eye (Remiopia)

;

Night-blindness (Zfemerafopm)—Snow-blindness and Moon-blindness;

Colour-blindness (Daltonism)

;

Double Vision.

The Care of the Eyes.

Diseases and Injuries of the Ear and Affections of the Sense of Hearing.

Diseases and Injuries of the Ear:

Diseases of the Auricle;

Inflammation of the Canal of the Ear—Boils in the Canal

;

ITaa; in the Ear to Excess—Syringing the ears;

Growth in the Canal of the Ear (Polypus)
; Foreign Bodies in the Ear;

Inflammation of the Drum;
Injury to the Drum Bursting of the drum by blows, diving, &c.

;

Inflammation of the Middle Ear;
Earache

;

Discharge from the Ears (Running Ears):

Affections of the Sense of Hearing;

Deafness;

Noises in the Ears.

Deaf- Mutism.

Care of the Ears.



364 AFFECTIONS OF THE SENSES OF TOUCH AND TASTE. [Sect. XII. B.

AFFECTIONS OF THE SENSE AFFECTIONS OF THE SENSE
OF TOUCH.

I OF TASTE.

There are two main diseased conditions of

the sense of touch, one in which the sense

is abolished, which is called anaesthesia (Greek

a not, aisthanomai) to feel), and the second

in which the sense is unnaturally acute, called

hyperaesthesia (Greek huper, in excess). The
sense may also be perverted.

Loss of Sensibility of the Skin {Ancesthesia)

may be due to disease of the nerves of sensa-

tion supplying the skin, or to disease of the

nerve-centres, namely, the brain or spinal

cord. Thus pressure of a tumour on a nerve,

injury to a nerve, may produce it, while it is

often produced in apoplexy and other brain

diseases.

Sometimes tlie action of irritating substances

on the skin will produce a numbness, though

not exactly a total loss of sensation.

One remarkable form of loss of sensibility

occurs in hysteria. In it the sense of touch,

including sensations of contact, of heat and

cold, and of pain, is lost on the whole of one

side of the body, so that pins may be thrust into

the body on one side without producing any

evidence of feeling on the part of the patient.

As soon as the middle line of the body is

crossed, however, the sensibility is found per-

fect. Indeed the dividing line between the

sensitive and not sensitive portions of the body

is remarkably sharp. This affection is called

hemianaesthesia, from its being limited to one

half of the body.

The recognition of the cause of this disease

and its appropriate treatment are subjects of

considerable difficulty. The disease is essen-

tially a nervous one.

Increased Sensibility {Hypercesthesia) may
be to touch proper or to pain. In some cases it

is so marked that the slightest touch produces

a feeling of intense pain. It occurs in connec-

tion with neuralgia, hysteria, and gunshot in-

juries of nerves. The increased sensitiveness

may be to heat or cold.

Perverted Sensibility may be shown by

contact with hot or cold objects being felt

not as sensations of heat or cold but of pain.

There may be feelings of burning or tingling in

the skin, feelings as of the creeping of insects

over the body, &c. This also is a nervous dis-

order. It is called paraesthesia.

Excessive or Perverted Sensitiveness of

taste may occur. An extremely small quantity

of some substance may give rise to an intense

impression on the taste sense, or a very pro-

longed impression, or quite a different im-

pression may be made from what is natural.

Such cases are met with in the hysterical and

insane. Further, tastes may be felt quite apart

from any substance taken into the mouth, as

a result of irritation of the nerves of taste,

by disease for example. Certain substances

present in the blood will cause a taste to be

felt. The taste of some substances may be

felt when they have been injected under the

skin and not taken into the mouth at all.

Everyone also knows how disordered conditions

of stomach and bowels give rise to bad tastes in

the mouth.

Loss of Taste occurs in hysteria and nerve

affections. Thus it may result from rheumatic

inflammation of certain nerves that supply the

mouth and face. It may be associated with

paralysis of the face, and may be lost only

on one side of the tongue. Since the tongue is

supiDlied by two nerves, so far as taste is con-

cei’iied, one supplying the front part and another

the back part (see p. 337), the sensibility of one

part may be lost and that of the other retained.

Loss of taste may also arise from no affection of

nerves, but from thickening of the surface

of the tongue or mouth rendering the ends

of the nerve-tibres less easily affected by the

tasty substance.

Affections of the tongue have been considered

on p. 150.

DISEASES AND INJURIES OF THE NOSE
AND AFFECTIONS OF THE SENSE OF
SMELL.

Diseases and Injuries of the Nose.

Cold in the Head or nasal catarrh, which

usually begins by attacks of sneezing and then

goes on to a free discharge from the nostrils,

has been sufficiently described under Catarrh

(p. 154).

Chronic diseharg’e from the nostrils is

frequently the result of chronic catarrh, that is,

of repeated attacks of cold in the head. As
a result the person is annoyed by a thick dis-

charge or by swelling of the lining membrane,

causing ‘^stopped nose,” thickness of speech.
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defective smell, &c. A chrouic discharge from

the nostrils is a feature of glanders, a disease of

the horse communicable to man. It is men-

tioned under Fevers.

Treatment consists in using as a snuff a

powder of bismuth and alum or chlorate of

potash, diluted with five or six parts of pow-

dered starch or gum-ai'abic. A lotion may be

used made of borax, alum, and tannin, or chlorate

of potash, in the strength of 10 grains to half

an ounce of water and half an ounce of gly-

cerine. Some of this should be thrown into

the nostrils by means of a syringe, consisting of

a small elastic ball with a short glass nose-

piece.

Stink -Nose {Ozcena) is the term applied

to the condition in which the discharge from

the nostrils is very offensive. It often depends

on ulceration of the nostrils high up, and may
be attended by a sense of weight or fulness high

up. It may begin with some foreign body

which has passed up the nostrils and lodged,

setting up inflammation and ulceration by its

continued presence, and ultimately leading to

disease of bone. Every case of stink-nose in

children should be carefully examined for some

foreign body, which the child may have pushed

up the nostrils. After bleeding of the nose

a large clot of blood may be retained and cause,

in time, an offensive discharge. Various dis-

eases may also be the cause of ozsena—syphilis,

for instance.

Treatment. — Fii^st of all care should be

taken that the cause of the mischief is not a

foreign body. This is necessary specially in the

case of children. The nostrils should be regu-

larly cleansed by syringing. One very efficient

method may be described, which only needs a

little practice. A vessel is got capable of acting

as a cistern, a tin can fitted near the bottom
with a stop-cock would do admirably. It is

filled with water and fixed on a shelf a little

above the person’s head. An india-rubber tube

fits on to the stop-cock and passes downwards,
ending in a nozzle, capable of filling the nostril.

The person stands with his head slightly bent

over a basin. The nozzle is inserted into one
nostril {the healthy one), the other being left free.

The patient keeps his mouth open, breathing

thi’ough it, and not permitting himself to per-

form the act of swallowing. If now the water be
turned on it passes through one nostril to the

back of the throat, passes out by the opening at

the back (see p. 338), does not go down into the

throat but enters the back opening of the other

nostril and washes through it coming out at the

front, where it is caught by the basin. By this

method, provided the patient breathes through

his open mouth and does not swallow, both nos-

trils can be washed thoroughly. If the j^erson

cannot get used to this method he may employ

any small syringe.

Along with the washing out, by whatever

method accomplished, lotions of various kinds

may be used. One or two teaspoonfuls of solu-

tion of chlorinated soda to a pint of water is

useful in very offensive cases, or a weak solu-

tion of Condy’s fluid, water made just pink

with it, or solution of carbolic acid one ounce

to 60 or 80 of water—3 or 4 pints. A useful

paint for injecting by a syringe, is glycerine with

iodine, one grain of iodine dissolved in one

ounce of glycerine.

Besides such local treatment the patient will

often be benefited by taking cod-liver oil,

quinine wine, tonics, &c.

Ulceration in the cavity of the nostrils will

be attended by offensive discharge and is to be

treated as “Stink-Nose.” If the ulcer can be

reached by the finger an ointment of one part

of iodoform and four of vaseline should be

applied. Long-continued ulceration sometimes

eats through the division between the nostrils,

destroying bone and gristle. This is usually

the result of syphilis.

Tumours of the nose. The commonest

tumour in the nostrils is what is termed poly-

pus, a growth from the lining membrane, of

varying size, hanging as it were from a stalk.

Symptoms. A polypus usually blocks the

nostrils, so that the person has to breathe

tlu'ough the mouth, which is constantly kept

open. The voice is generally altered and

acquires a nasal twang. The finger may detect

the growths, which feel like a bunch of earth-

worms.

Treatment.—The best treatment is removal

by a surgeon if the swelling can be reached.

Washing the nostrils by means of a syringe

with water containing a small quantity of salt

or bicarbonate of soda (30 grains to the pint)

relieves.

Warts may occur in the nose, they usually

occur just within the nostril. They should

be touched with glacial acetic acid, as advised

for warts on p. 322. Cancerous and other

tumours may also be present in the nostrils.

Foreign bodies in the nostrils are not un-

common in children. Cherry-stones, peas, and
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even nails are often pushed into the nostrils by
them. Sometimes the child says nothing about
it, till after a longer or shorter time the pres-

ence of the foreign body has set up irritation,

and produced discharge, which is usually offen-

sive. Delay always renders the removal more
difficult, since the substance becomes sur-

rounded by secretion and is fii’mly lodged.

Persistent discharge should always lead to an
examination for a foreign body.

Treatment.—Let the free nostril be closed

and cause the person to blow through the

blocked nostril as strongly as possible. If this

fails, as it often will, if the substance has been

in the nostril some time, a stream of water

may be employed. The nostril may be syringed

from the front. If the person is old enough the

method of washing out the nostrils described

on p. 365 may be used, the tube being inserted

into the sound nostril, so that the water flows

on the blocked side from behind forwards.

Instruments should not be used except by a

surgeon. If the aid of a hairpin is likely to

extract the foreign body, it may be used, but

always the looped end; the sharp point should

always be avoided.

Bleeding from the nostrils {Epistaxis), occur-

ring without any apparent cause, is rather com-

mon among young people. In girls it may be

a source of relief at the monthly periods. Be-

sides such cases it may attend the onset of

typhoid fever, typhus, remittent, and scarlet

fever; and it is a prominent feature in scurvy,

purpura hjemorrhagica (p. 237), and other dis-

eases. It may be due to diminished atmospheric

pressure, and from this cause occurs to persons

in ascending high mountains. The flow comes

from one nostril as a rule, and rarely from both

at once. It may, as everyone knows, be due to

injury.

In severe cases much loss of blood may take

place and fainting result, while frequent attacks

may rapidly reduce a person’s strength.

Treatment.—Let the nostril be firmly closed

by pressure with the hand for several minutes,

the head being held high. Cold, in the form of

cold-water cloths, applied to the nose, neck, and

forehead, are very useful, iced-cloths being still

more effective. If measures like these are use-

less, plugging the nostril must be resorted to.

This is done with pieces of lint rolled into the

form of a cone and pressed in from the front.

Sometimes it is necessary to plug from behind,

but only a surgeon can do this.

Should attacks be common the patient ought

to have tincture of steel and quinine adminis-

tered for some time.

Injury to the nose. Fracture of the bridge

of the nose as the result of a blow may be re-

cognized by the alteration of shape, and by the

grating feeling if a finger be gently })ressed on

each side of the bridge. The broken nose may
often be restored to its proper position by gently

moulding with the fingers. If the bones are

pressed down, they may be lifted by carefully

passing up the nostril something like the bone

or ivory handle of a pen or pencil-holder. If

necessary, some cotton-wool may then be passed

up to keep the bones from falling in again. On
the outside the application of strips of sticking-

plaster may help to keep the 2)arts in jfface.

Immediately after the blow cold cloths are use-

ful in keeping down bleeding and swelling
;
but

some time after hot cloths freely applied reduce

swelling and pain rapidly.

A bruise on the bridge of the nose without

injury of bone is best treated by hot cloths.

When swelling has disappeared the soft parts

may be adjusted as well as possible by narrow

strips of skin-plaster.

Sneezing may become uncontrollable so as

to be actually a disease. The ordinary explana-

tion of sneezing is that something irritates the

lining membrane of the nostril, and the sneeze

is designed to expel the cause of the irritation

(see p. 261). Excessive sneezing occurs in hay-

fever (p. 274), due, it is supposed, to the irrita-

tion set up by the pollen of certain plants. It

is a common sign of the onset of cold-in-the-

head. It is, however, sometimes associated with

whooping-cough and asthma, gout, and hysteria.

It sometimes occurs connected with disturbance

of sexual functions in women and connected

with j)regnancy.

Treatment.

—

The effect of strong smelling-

salts may be tried. If so severe a measure is

necessary, a mustard blister to the nape of the

neck is useful. Where they seem to be indi-

cated, quinine and iron tonics should be admin-

istered.

Affections of the Sense of Smell.

Loss of the Sense of Smell (A^iosmia) may
be due to unusual conditions of the lining mem-
brane of the nostrils, such as swelling, thicken-

ing, &c., resulting from chronic catarrh (p. 154),

or the presence of growths preventing the proper

entrance of air, or to altered conditions such as

may be induced by constant snufi-taking. A
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second class of causes includes such as affect the

lierve of smell—the olfactory nerve (p. 95). A
blow pn the head may abolish the sense of smell

by injury to the nerve. Abscesses, disease of

bone, may act in the same way. AVhile, in a

third class of cases, loss of smell is caused by

disease in the brain affecting the nerve-centres

for smell.

The loss may be on one side only. Loss of

smell will also be accompanied by loss of flavour,

since flavour includes smell as well as taste

(p. 337).

Treatment is directed to the cause. Cases of

chronic catarrh should be treated as advised on

page 364 for chronic discharge.

Over-aeuteness of the sense of smell occurs

in hysteria, and as a result of weakness from

chronic disease. Further, sensations of smell

may be experienced without any external cause.

One might call them delusions of smell. Thus

a constant sense of a bad odour has attended

disease of the brain and other diseases also.

DISEASES AND INJURIES OF THE EYE
AND AFFECTIONS OF THE SENSE OF
SIGHT.

Diseases of the Eyelids.

Skin Affections of the Eyelids. Like the

rest of the covering of the body the eyelids are

liable to various skin affections. These are suf-

ficiently discussed in Section XI. B. One only

need be mentioned here. It consists of an erup-

tion of blebs, filled with clear fluid at first, but

later with yellow matter. They spread from the

inner part of the eyebrow over the forehead and
up among the hair, and also downwards over

the eyelids and the side of the nose. They are

accompanied by severe pain and swelling and
inflammation of the eye. The lids are so swollen

that the eye is closed. This is an eruption quite

similar to shingles, and properly called by the

same name— herpes. It is treated in a similar

manner (p. 317).

Inflammation round the Eyelashes {Ble-

pharitis). This is really an inflammation of the
hair -sac from which an eyelash springs. It

begins in little swellings on the edge of the lid

round a hair, and rapidly spreads along the

edge. Crusts form which stick to the lid, mat
the hairs together, and produce a very unsightly

appearance. The lids become thickened and
red. Little points of matter often form. If the

disease lasts long, the lashes fall out, so that the

lids may be entirely deprived of lashes. Owing

to the thickening the lids are turned outwards;

the tears no longer readily escape into the open-

ing of the tear passage, and the eyes are con-

stantly overflowing. The inflammation may

spread over the inner surface of the lids and

reach the eyeball; and the constant irritation of

the tears, discharge, &c., may also produce ulcers

on the front of the ball.

Treatment, if early adopted and persevered

in, will readily cure the affection in its first

stages. The crxists must he thoroughli/ removed

and the lids cleansed. This should be done by

means of warm water. To the water bicar-

bonate of soda (baking soda) may be added, as

much as can be lifted on a sixpence to an ordin-

ary tea-cupful of water. When the lids are per-

fectly clean they should be smeared with oint-

ment of the yellow precipitate.^ This must be

kept up till the lids are quite restored, for the

inflammation very readily returns. If the in-

flammation is very far advanced, the lids thick-

ened and raw looking, &c., after crusts have

been thoroughly removed, the edges of the lids

may be lightly touched all along by a stick of

nitrate of silver. In such cases it is also neces-

sai’y to iDull out the hairs seriously affected.

As this affection is apt to spread among badly-

nourished children, and children not in vigoi’ous

health, good diet should be given, and exercise

in the fresh air attended to. Cod-liver oil is of

gi’eat benefit also.

The inflammation can apparently be conveyed

to sound eyes by pai'ticles of the crusts or mat-

ter. Cai'e must, therefore, be taken that towels,

&c., used by the sufferer are not used by others,

and that hands are well washed after bathing

the eyes, &c.

Tupning- outwards or inwards of the eye-

lid is frequently a result of the above inflamma-

tion. The former is properly called ectropion,

the latter entropion. Injuries, burns, &c., are

causes, and the inward turning is frequent as a

result of the general laxness of the lid in aged

people. The inturned lid grievously irritates the

eyeball, against which the lashes rub, and leads

to serious inflammation. In the case of the

out-turned lid, the inner sui’face looks red and

fleshy from the constant irritation of the air,

dust, &c.; and the eyeball being deprived of

the protective covering of the lid is also open to

irritation by foreign particles, &c. Both con-

ditions can be properly remedied only by sur-

1 Yellow oxide of mercury (precipitated) one drachm (CO

grains) to one ounce of lard or vaseline.
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gical operation. The operation is not at all

serious or dangerous.

Stye {Hordeolum) is a small boil formed on
the edge of the eyelid, occupying the sac of an
eyelash. Several are apt to occur one after the

other, probably because a bad state of health

determines them. They form little red swell-

ings, accompanied by considerable heat and
pain. When matter has formed the pain usually

ceases. The stye begins usually with an itchi-

ness, producing a tendency to rub the part.

Treatment.—At the very beginning, before

the swelling has formed completely, pulling out

the lash which passes tlu’ough the affected part,

and then touching the place with a fine point of

nitrate of silver, is said to stop its further pro-

gress. When, however, it is advanced, warm
poultices should be applied, and as soon as

matter is formed it should be permitted to

escape by opening with a sharp clean lancet. A
strong needle will do if it is put in at one side

of the little collection of matter, and made to

open it up to the other side. A mere prick

is not sufficient, since it does not afford room
enough for the complete escape of the matter.

If a person is troubled with frequent styes,

cod-liver oil, iron tonics, good food, &c., are

means of strengthening the person to prevent

them.

Tumoup of the Eyelid is formed

in the depth of the lid. It is sometimes due to

the blocking of the channel of one of the glands

of the lid, and the gland consequently becomes

filled and swollen out by its products having no

outlet. The swelling is usually round, pea-like,

and often very hard.

Treatment.—When the swelling is softish

warm applications, and rubbing in of the yel-

low ointment (see foot-note on p. 367), ai'e some-

times sufficient to clear it away. When it is

hard the best thing is to have it cut out—a

very simple and not a very painful proceeding.

Inflammation of the Inner Surface of the

eyelids ( Cold-in-the-Eye—Conjunctivitis—Oph-

thalmia). This is the common form of inflam-

mation of the eyes resulting from cold. The
delicate mucous membrane which lines the inner

surface of the lids is called the conjunctiva. As
stated on p. 339 it not only lines the lids, but

turns up on to the eyeball, which it covers up
to the edge of the transparent part in front—the

cornea. Consequently, this inflammation affects

not only the lids, but also the surface of the

eyeball, with the exception of the cornea.

Its cause is usually cold
;
but irritating va-

pours, the entrance into the eye of irritating

substances, will also produce it. It happens in

the course of some fevers, specially scarlet fever

and measles.

Symptoms. In its simplest form there is

redness of the lining membrane, and if the eye-

lids be examined they present a red velvety

appearance. The person feels smarting and

heat, beginning generally at the inner corner;

the eye is sensitive and watery, and there is a

feeling as of sand in it. The person can scarcely

keep from winking and rubbing, and believes

some sand is in his eye, the removal of which

will be sufficient. In more severe cases the red-

ness is more decided
;

the blood-vessels are

seen to be very full and distinct
;
the lids are

swollen, and the loose tissue between the lid and

the eyeball is swollen. There is discharge, of a

clear sticky character, consisting of mucus, which

forms a sort of film and blurs the sight. The
discharge dries and forms crusts along the edge

of the lids. In the morning the lids are usually

glued together with it. These are the symptoms

of catarrhal conjunctivitis. In still more ad-

vanced cases the discharge is profuse and of

yellow matter (pus), and we have purulent con-

junctivitis. The swelling is very great, some-

times so as to overlap the eyeball. This is very

serious, and must be carefully attended to lest

pustules and ulcers form.

Treatment.—First of all, one must look to

see that there is nothing present under the eye-

lids keeping up irritation and so causing the

redness. Incurved hairs will do this, particles

of dust, and little white gritty particles that

form in the substance of the membrane, are often

the cause. If sucli causes be removed, in simple

cases, a mild lotion with which to bathe the eye

is sufficient. The charnomile-tea or sulphate of

zinc eye-wash is best suited for this purpose

(Appendix of Prescriptions

—

Eye-washes).

Let the person give the eyes rest, and freedom

from glare of gas-light, &c., for a time. The irri-

tation of tobacco smoke should also be avoided.

In the catarrhal form similar treatment is re-

quired. The person should bathe the eyes with

tlie lotion so that it may enter the eyes and

come into contact with tlie whole surface. A
stronger wash—the bichloride of mercury wash

— is sometimes required. (See Appendix.)

When the smarting and swelling are consider-

able great relief will be experienced by taking

a pad of lint or muslin, soaking it in the last-

named lotion, to which hot water has been

added, and binding it on the eye. The puru-
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lent form is so apt to produce serious damage to

the front of the eyeball, injuring the sight, that

the sufferer will display wisdom by seeking at

once the advice of a competent surgeon. If that

is not .at tlie time possible tlie tre.atment recom-

mended .abov^e should be .adopted .and kej)t con-

stantly in use, every particle of matter being I'e-

moved as soon as formed. It is not sufficient

simply to bathe the eyes on the outside, the lids

must be opened so tli.at the removal of matter,

that would otherwise lodge, is secured.

Inflammation of the Eyes of newly-born

Children is considered under Diseases of

Children'.

Pustules, the size of a pin’s head or millet-

seed, are often found in the eyes of ill-nourished

children. Usually they are on the edge of the

cornea, the transparent part of the eyeb.all, and

look like little raised ulcers. They are called

in medical langu.age phlyctenae. Sometimes

they surround the edge of the cornea like beads.

The lining membrane of the eyeball in their

neighbourhood is deeply inflamed, and there is

usually considerable pain.

Treatment consists in inserting a piece of

yellow ointment (see note at p. 367) into the eye

ind rubbing it over the pustule by a movement
of the lids. To get the ointment into the eye

take it on the end of a smooth piece of wood,

say the thickness of a match; gently turn out

the lower lid and smear it on, then rub the lid

over the eyeball. The person’s general health

ought also to be attended to.

Thickening- of the Lining of the Lids
{Granular Lids—Egyptian Ophthalmia— Trach-

oma). After prolonged inflammation of the eyelids

their inner lining becomes studded by shaggy
little elevations, which appear like sago grains,

and make the surface very rough. The irrita-

tion maintained by the rough lids, as they move
over the eyeball, encour.ages inflammation. The
trausp.arent cornea becomes affected, blood-ves-

sels are formed ov^er it, and in the end it be-
comes so tluckened and covered with vessels

that the ijerson c.annot see with the affected eye.

The eye is extremely sensitive to light, and
scaldiri^ teais are constantly flowing from it.

The treatment is of considerable difficulty.

The inner surface of the lids should be scarified

to destroy the elev.ations, and then glycerine of
tannin should be dropped on the lids, which
should be taken between the fingers and vitror-

ously rubbed together. Only a surgeon can do
this properly. All the patient can do is to keep

the eyes clean and use one of the washes already

noted.

Burns of the inner su»-face of the eyelids, that

is of the conjunctiva, should be treated by drop-

])ing into the eye .a little castor-oil in each ounce

of which 2 grains of sulphate of atropia have

been dissolved. When the burn is deep the

danger is of the inner surface of the lid becom-

ing attached to the surface of the eyeball in the

process of healing. In this way the lid may be-

come so attached to the eye as to cover up the

ball and prevent sight, and at the same time

bind the eyeball and jirevent it being moved

about to any extent. This condition is called

symblepharon. Sometimes as the result of

burns the margins of the two lids grow together.

This is called anchyloblepharon.

An operation is required to remedy either

condition.

Foreign Bodies within the eyelids. Every-

one knows the annoyance and pain caused by

getting something into the eye, which has no

business there, and which is consequently called

a “foreign body.” Everyone should be able to

look for and turn out such an intruder. First

cause the person to ojien his eye as wide as

possible, and turn his eye up as far as possible.

Let a finger be placed on the outside of the

lower lid to pull it slightly downwards. By
this means the lower lid is turned out and the

searcher can see if anything is there. If the

person turns the eye to one side and another,

when directed, the whole surface is readily ex-

amined. If aii}'^ particle is seen it is readily

removed by the corner of a soft cloth. If a

camel-hair pencil is at hand it is the best to

brush out any particles. Next examine the

upper lid, which also must be turned out, though
that is not so easily done. The pereon having

turned his eye downwards, catch hold of the edge

of the lid by the eyelashes, and pull it well down-
wards and forwards. Put the point of one finger

on the top of the lid well under the eyebrow, and
turn the lid over on to it. A little practice

makes this very easy, but at first it is difficult.

If the searcher cannot do this, then let him turn

the lid over on the point of a pencil or on the

wrong end of a match, &c. If the foreign body
is on the lid remove it as already advised.

Foreign bodies on the eyeball are spoken of on

p. 373. In every case of prolonged irritation of

the eyelids a foreign body should be looked for.

Drooping of the Eyelid (Ptosis) is a paraly-

sis of the muscle that lifts the lid, which, there-
24
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fore, hangs over the eye and prevents it seeing

properly. Children are sometimes born with it.

It is sometimes due to affections of the brain. In

cases where children are born with the droop, a

small operation may be performed for shorten-

ing the lid and pi'eventing it overlapping the

sight too much.

Inability to shut the eyelid is caused by
paralysis of the nerve supplying the lids—the

seventh nerve (see p. 96). It is usually accom-

panied by other signs of paralysis of the face

(p. 120).

The treatment for the paralysis cannot be dis-

cussed here. When, however, the inability to

close the lid threatens danger to the eye, by

dust, &c., readily falling upon it, and by di’ying

through exposure, it becomes necessary to stitch

the two lids together for a part of their extent

in order to afford some protection to the eye-

ball.

Twitching* of the eyelids may be a mere pe-

culiarity of an individual or a sign of St. Vitus’

Dance (p. 125).

Bruises of Eyelids lead to a black eye. The

disfigurement resulting may be partly prevented

and, at least, the discoloration made to disap-

pear more quickly by the following method.

Immediately after receiving the injury, if pos-

sible, apply cold water cloths all over the eye-

lids, and keep renewing them for some time,

from a quarter to half an hour. The object of

this is to prevent bleeding taking place into the

substance of the lids and surrounding parts from

small vessels that have been burst
;
for it is this

bleeding that produces the swelling and colour.

After an hour or two has passed since the injury,

apply warm cloths, not too warm, and keep

bathing with warm water as long as one’s pa-

tience will permit. Before going to bed a thick

pafl of flannel, wrung out of warm water, should

be bound over the injured part. The warm ap-

plications should be ke})t up till the swelling

and discoloration have disappeared. All rub-

bing with lotions, arnica liniments, &c., should

be abstained from. They do more harm than

good; and, on a part badly bruised, are apt to

lead to suppuration or .sloughing. The hot ap-

plications are sufficiently stimulating and pro-

mote the removal of the effused blood, &c. The

most \itterhj wrong thing to do is to apply leeches

or lancet. These draw fresh blood from the

ves.sels, never remove from the part blood al-

ready poured out. They make opening for the

admission of air, and are invitations to supjDura-

tion and death of the part.

Wounds of the eyelids should be treated by
a surgeon, since he may so adjust gaping parts

as to leave little permanent mark. This is best

done in appropriate cases by stitches.

Diseases of the Tear Apparatus.

Obstruction of the Tear, Passage. On
page 339 the nature of the apparatus for carrying

off the tears has been described. The canals in

the inner portions of the lids are narrow, and

the opening on the edge of the lid small. They

are, therefore, very easily blocked. A swollen

condition of the lining membi’ane is quite a suf-

ficient cause of such a blocking; and, since the

lining membrane is continuous upwards with

that covering the inner surface of the eyelid

and part of the eyeball, and downwards with

that lining the nostrils and throat, it is liable

to share in affections of these other parts. Cold-

in-the-head, for this reason, readily extends up

the tear passages, producing swelling and in-

creiised amount of secretion from the mem-
brane. The obstruction very often begins, not

in the canals, but in the tear-sac (p. 339), which

becomes affected by the catarrhal condition

(p. 154).

Symptoms. The person is troubled with “a

weeping eye.” The tears gather at the inner

corner of the eyelids and run down over the

cheek. Especially is this troublesome in cold

and windy weather. The nostril of the affected

side is dry. Sometimes owing to accumulation

of discharge in the sac a small swelling is formed

at the inner angle of the eyelids. If the person

press with his finger over the swelling it may
be emptied, discharge welling up through the

tear passages into the eye. The discharge may
be clear or mattery. But if the sac cannot be

thus emj)tied the matter is apt to burst its way

through the skin at the side of the nose, and a

small opening is produced through which mat-

ter comes. This is a fistula of the tear-sac.

Acute attacks of inflammation are not uncom-

mon. The inner part of the eyelids becomes red,

dry, swollen, and acutely painful, and the in-

flammation may extend along both lids, so that

the eye becomes almost or quite closed.

Treatment is most successful if begun early.

Everyone with a “weeping eye” should at once

seek competent advice lest this affection be

present. A probe is passed along the canal and

down through the sac into the nostril. AVhen

this is carefully done it is not so painful as
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would be expected. It clears the passage and

restores the use of the pai't. But it must be done

frequently till the passage is made quite clear

and remains so. Hot applications are the ap-

propriate remedy in acute cases, the probing

being delayed till the acute attack has passed.

Diseases of the Eyeball.

The cornea or transparent window of the

eyeball is most liable to disease, to inflamma-

tion, &c. It is plain how serious such aflections

may be. For, if they involve the cornea to any

extent, seeing is at once interfered with, and

sight may be ]>ractically lost, because this part

has lost its transjiarence, and cannot, therefore,

be seen through, while every other part of the

eye may be healthy. It is, therefore, necessary

that people should be able to learn for them-

selves whenever this part is threatened, and

how, in the event of surgical advice being un-

obtainable, they may avert the danger.

Inflammation of the Cornea {Keratitis)

may affect only the surface of the pai’t and be a

comparatively simple affection, or it may involve

the whole thickness of the cornea and not pass

off till it has rendered it untransparent and

cloudy and whitish, with permanently lessened

sight.

Its symptoms are chiefly extreme sensitive-

ness to light, pain, excessive production of tears,

and sneezing when the eyes are opened. The
person usually keeps the eye shut, because of

the pain light produces. The eye is running with

tears, which scald the lids and face. The pain

shoots to the temple and eyebrows. Sneezing

whenever one attempts to open the eye is due

to the action of the cold air on the irritable
t

eye. So tightly does the person keep the eye

shut that it is difficult to get a sight of the ball.

If one succeeds in seeing it, a red circle of ves-

sels may be noticed all round the margin of the

cornea; and perhaps by allowing the light to

fall sideways on the cornea, one may be able

to see that the surface is not so smooth as is

natural but apj)ears ruffled. The other symp-
toms are so characteristic that they are fre-

quently enough, though the eye cannot readily

be seen.

Treatment.—No lotion capable of irritating

ought in such cases to be employed. Specially

are washes of sugar of lead to be guarded
against, since the lead tends to deposit in the

inflamed cornea and leave scars that cannot

afterwards be removed. Soothing applications

only should be employed. Warm cloths applied

to the eye are a great I’elief. A solution of

atropine, 2 grains to the ounce of water,

should be obtained, and a few drops dropped

into the eye once a day. The eye should be

closed and a )>ad of lint secured by a bandage

placed over it. A blister the size of a shilling

ought to be placed on the temple, wdiere it is

left for twenty-four hours, then removed, and

the part covered wdth a piece of lint anointed

with oil or fresh butter. The bow’els of the

person should be kept regular, and good food

ordered. Change of air is beneficial. With

such treatment recovery should occur in a week

or tw^o. It may be mentioned that an inflam-

mation like this may be maintained by the irri-

tation of bad teeth. The teeth should, there-

fore, be examined and bad stumps extracted.

In the severer form of the attack the central

part of the cornea is seen to be roughened and

cloudy, and the cloudiness spreads over the

whole transparent surface, giving it a ground-

glass appearance. It is very serious, since it

may only pass off to leave the cornea so w’hite

that sight is seriously diminished if not lost.

The cornea, w'hich in health possesses no blood-

vessels, is also liable to become invaded by

vessels, which render I’ecovery still more diffi-

cult. The inflammation may run on for w'eeks

and months, attacking one eye after the othei’.

Treatment.—It is specially in children of a

vei’y weakly sort that the inflammation is so

sevei’e. At its very outset, therefore, attention

should be given to the child’s health. Cleanli-

ness, good food, fresh air, and cod-liver oil are

valuable aids in the treatment. The eye itself is

to be treated as directed above. Drops of atro-

pine are to be employed daily
;
an occasional

blister is to be put on the temple; some extract

of belladonna is to be made into a moderately

thick paint wdth water or glycerine and spread

with a brush over the outside of the shut eye-

lids, which are then covered with lint, a band-

age securing all. Each day the belladonna paint

put on the day before is to be bathed off, and

more applied. With care this combined treat-

ment w’ill usually be sufficient; but use of the

eye is not to be permitted till it is perfectly

recovered, and till no trace of over-sensitiveness

to light remains.

Abseess and Uleer of the Cornea are

usually the result of injury to the eye—a stroke

from a piece of coal, for example; or they occur

in persons in depressed states of health. They
have the appearance of white spots in the clear
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part of the eye. In the case of the ulcer, by
looking carefully from the side, one may see

that part of the substance of the cornea has

been destroyed, and that there is a little hollow

on the surface. When the abscess passes deeply

into the substance it may open into the anterior

chamber of the eye (p. 340), into which matter

drops and in which it collects. When this has

happened, if the person is made to look up, the

yellow matter is seen at the lower border of

the transparent part. Sometimes an abscess or

ulcer spreads over a large part of the cornea,

so destroying it that a large part of it bi’eaks

down and separates. In cases where an ulcer

has eaten its way through the whole depth of

the cornea, it is not uncommon for the coloux’ed

part of the eye

—

the iris— to be ])ushed for-

wards and a part of it to bulge through the

opening and appear as a little roundish bleb.

This is called hernia of the iris. When it

occurs it seriously delays recovery and injures

the chances of a seeing eye being left. After

healing and closing of the ulcer the iris remains

caught in the scar, and thus the curtain of the

eye becomes attached to the transjmrent cornea

in front. Eye surgeons call this condition an-

terior synechia.

The symptoms of abscess and ulcer are in-

tense pain, redness and watering of the eye,

and on opening the lids the changes going on

are quite apparent.

Treatment.—Apply warm cloths. Cai'efully

abstain from using any iiritating wash what-

ever, such as suljdiate of zinc wash or sugar of

lead wash, &c. Let fall daily into the eye one

or tw'o drops of the solution of atroi^ine (2

grains to the ounce). At night paint over the

eyelids with belladonna, as directed on p. 371,

and let the paint be bathed off in the morning

and warm cloths again used. An occasional

blister on the temple will helj) to relieve pain.

The person ought to be well nourished, and if

in weak health ought to have quinine and iron

tonics, cod -liver oil, or syrup iodide of iron

(from half to one teaspoonful, according to age).

If matter appears inside the eye, an operation

must be j)erfornied for getting rid of it. Ab-

scesses and ulcers are, however, so serious that

from the first a competent surgeon should be

consulted.
I

White spots, opacities, on the clear part of

the eyeball, are frequently left as marks of in-

flammation, abscess, or idcer. Parents often

notice that their children suffer from “weak

eyes,” as they say—that is, the eyes are red.

and watery, and the child avoids the light; but

they think nothing of it till they observe “a
scum growing over the sight.” This simply

means that inflammation has been permitted to

go on neglected, and the part has lost its trans-

parency and become cloudy. In children some-

thing can sometimes be done to diminish the

white cloud, but it is not often it can be made
entirely to disappear. In grown - up persons

these white spots cannot be ' removed at all.

Many people are also under the delusion that

the whiteness is caused by something that has

“gi’own over the sight,” and can be cut or

scrajjed off'. This is a mistake; It is no new
thing added to the front of the eyeball. It is

sinqxly a part of the cornea that has become

white owing to inflammation. If these opa-

cities, as they are called, are to be avoided,

it is by having each eye carefully attended to

as soon as there is the least evidence of any-

thing wroim.O O

Treatment.—Bathe the eye with an infusion

of chamomile flowers, weakened by the addition

of warm water. When the white cloud prevents

sight the eye can frequently be inqxroved by an

oi^eration for forming an artificial pupil, called

iridectomy, which consists in making an open-

ing in the cornea, passing in a fine forceps,

seizing and pulling out a })art of the curtain of

the eye— the iris— and snipping it off with

scissors. An oval opening is thus made in the

iris through which light can pass. This is very

successful in restoring sight when the opacity

occupies the centre of the cornea, leaving a

broad clear margin, and when the eye is other-

wise healthy. The result of the operation is

simply to make a new pupil
;
and of course the

])lace Avhich aflbrds the most room for this is

selected, provided it is in such a i>osition as to

be quite uncovered by the lids when the eye is

open. Another case also very favourable for

the operation is where the opacity is largely one-

sided, leaving the other side clear. But when

the whiteness extends over nearly the whole of

the cornea, no operation is likely to do much good.

Staphyloma is the ]>roper term apjdied to

the condition shown in Fig. 177. As a result

of inflammation the cornea becomes cloudy and

weakened, and yields before the pressure within.

The bulging is often so great that the eyelids

cannot close over it. It is very disfiguring, and

sometimes it is best to have the eyeball en-

tirely removed. Its presence often is a source

of weakness to the sound eye, and on that

account its removal is still more desirable.
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Foreign bodies in the cornea are very com-

mon among miners, iron - workers, and j)eoi)le

of similar employment. Fire in the eye is the

usual phrase they have for such things. If the

foreign body is

loose within the

eyelids, it is to

be removed in

the manner de-

scribed on p. 369.

But frequently

small pai’ticles

stick in the sub-

stance of the

cornea, and re-

quire removal by

means of some sharp instrument. In every large

work there is usually one man specially skilful

in removing such bodies, but frequently the

most some of them succeed in doing is to scratch

the cornea in various directions and set up seri-

ous inflammation. No one should attempt to

remove such a body except with the clearest

light. Often when the most careful examina-

tion in the ordinary way fails to reveal any-

thing on the eyeball, the use of a lai’ge hand

lens to focus the light on to the cornea will

show the speck. Specially if the person look

sideways over the surface, will he see the pre-

sence of any irregularity of the surface. Eye

surgeons have special lance-pointed needles, set

in handles, for removing foreign bodies. The

patient sits facing a window, and his head is to

be firmly held by someone behind. The opera-

tor sits directly opposite the patient, and opens

the eye with the foreflnger and thumb of the

left hand, fixing the eyeball by slight pressure

with finger and thumb. He must never scrape

at random, but cause the patient’s head to turn

or cause him to turn his eye, so that the light

falls in such a way as distinctly to show the

foreign body. The needle is now to be deliber-

ately and carefully placed down at the side of

the body, and moved so as to turn it out
;
and

this repeated till the object is removed from its

fixed position, when the lid moved over the

place by the finger may finally remove it. No
sudden scratches must be made, one after the

other, in the hope that one of them will effect

the desired purpose. If good daylight cannot

be obtained the person should be set down
at the side of a gas bracket, which can be
moved to cast the light on the eye in the

way best fitted to show the foreign body,

and a hand lens used to throw a strong beam
of light.

Wounds of the Cornea are frequent from

chips of steel, pieces of coal, »Stc. Pieces of coal

are the worst from their dirtiness. It is of the

utmost consequence in such cases to know

whether the chip that struck the eye has passed

into the ball, or has simply cut the cornea. This

is generally made out by shutting the eye and

pressing gently but firmly all over the u])[)er

and lower lid. If pressure at a jxirticular spot

causes a shaiqj pain each time it is made, the

chances are the piece that has struck the eye

has passed inwards. If this is so, the eye almost

surely will require removal, and tliat speedily,

lest the sound eye becomes inflamed by sym-

pathy (p. 376). Another danger of wounds of

the cornea is that, if the cornea is completely

cut through, the curtain of the eye—iris—may

bulge forward into the wound. This not only

delays healing, but serious inflammation may

arise from the pinching of the iris in the wound.

Wounds of the cornea may also lead to abscesses,

ulcers, &c.

Treatment.—Till competent advice can be

obtained the eye should be carefully bathed

with warm water. A drop of solution of atro-

pine (2 grains to the ounce of water) should be

inserted within the lids, which must be very

carefully and gently opened for the purpose. A
pad of lint should then be applied over the eye,

and secured by a bandage pressing just suffi-

ciently to prevent movement of the lids. If

pain is great, a]iply hot cloths over the pad.

The atropine may be dropped in twice a day.

If inflammation of the sound eye threaten, no

time must be lost in seeing an eye surgeon lest

both eyes be destroyed.

Inflammation of the white of the eye (the

sclerotic, p. 339) appears in the form of a roiind

red swelling, yellowish on the top. It may form

a prominence of the size of a pea or small bean.

It is to be treated with warm fomentations, and

the eye is to be closed, a pad and bandage being

applied.

Inflammation of the Iris {Iritis). The iris,

as explained on p. 340, is the curtain of the eye,

whose hue gives the colour to the eye. In its

centre is the round opening or pupil. The iris

regulates the amount of light admitted to the

eye. By contracting it narrows the pupil to a

very small opening; and this it does under the

influence of much light. By dilating it widens

the pupil, and this it does when light is dim, so

that more may be admitted. It is, therefore,

easy to test whether the iris is in a healthy con-

Fig. 177.—Staphyloma of Eyeball.
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dition. Sliade the eye from light, the pupil

should widen; let the light fall full upon it, the

pupil should narrow. This test may also be ap-

plied by simply shutting the lid of the person

whose eye is being exaniineil and then rapidly

opening it. On the instant of opening, the pupil

is seen to be wide, and it immediately contracts.

In dim light a taper may be used and brought
near or held close to the eye.

The chief symptom of inflammation is the

inability of the iris to act under the influence

of various degrees of light, or it acts very slowly.

This is due to the curtain becoming thickened

by the inflammation. Perhaps the first symp-

tom is intense pain, worse at night, so that the

surterer gets no sleep. Light falling on the eye

is painful, and the tears flow. But neither of

these symptoms is so bad as in inflammation of

the cornea. When the eye is carefully looked

at and compared with the sound eye, it is found

to have changed colour, and is of a greenish,

reddish, or yellowish hue. Then the action of

light should be tested as already explained. On
carefully looking at the eye a cii’cle of fine red

vessels may be seen suiTOunding the transparent

cornea.

The causes of this inflammation are various.

Rheumatism is a very frequent one and sy[)hilis.

In inflammation resulting from syphilis it is

common to see one or more red fleshy points on

the border of the curtain. Cold may also induce

an attack.

The results of the disease may be very .serious.

The iris may become attached to the lens be-

hind so as to become permanently fixed. This

is called posterior synechia. In some cases

the pupil becomes altogether closed, causing loss

of sight.

Treatment.—Whether one is sure of the true

character of the disease or not, the first thing to

be done is to let fall a few drops of the solution

of atropine into the eye, and to repeat this once

or twice daily. This widens the pupil so that

if it becomes immovable it is fixed in the most

favourable po.sition for sight. If the case is

advanced the pupil may not widen at all. This

is a sure indication of the nature of the disease.

Keeping the pupil wide also keeps it at rest

and aids recovery. The eye should also be

closed, the belladonna paint (p. 371) ai)plied, as

well as a piece of lint and a bandage.

The patient should .secure a free movement

of the bowels by one or two of the compound

blue and colocynth pills. This may be repeated

ev'ery second night for several times. In severe

cases a pill containing 2 grains of blue })ill and

1 grain of quinine (for grown-up persons) may be

given twice or thrice daily for a week or ten

days, unless the gums become sore, when they

should be stoi)ped. A blister on the temple aids

the jiurgative medicine in relieving the pain.

When the disease has passed ofl‘ it may leave

a vei-y contracted or closed j)upil. Aftei- a suf-

ficient time has elapsed— several months—an

operation may be performed for the purpose of

making an artificial pupil, and i-estoring some

degree of sight by afibrding a jmssage for rays

of light. The operation is called iridectomy

(see p. 372).

Cataract is an affection of the crystalline

lens (p. 340), by which it gradually ceases to be

transparent and becomes more and more 0]>aque.

There is no mistaking a case of ordinary cat-

aract. The window of the eye is quite clear,

the iris has its usual appearance, but through

the pu|)il is seen the whitish lens. It was called

cataract by the ancients, from the Greek verb

to flow down, because of the idea that the dim-

ness of sight was due to some watery material

flowing down behind the })upil and obscuring

the sight. It is caused by some alteration in

or interference with the nourishment of the lens.

It is commonest in old people from the general

failure due to age, a large number of cases being

in ])ersons over forty years of age, and the

largest number in persons over sixty. In dia-

betes (p. 303), a disease profoundly afiecting the

nourishment of the body, it is very common. It

is also caused by interference with the lens

through accident. Any injury of the eye, which

has affected the lens, is likely speedily to lead

to cataract. Children are sometimes born with
0

cataract. In some of these cases the opacity

extends over the whole lens, in others it is con-

fined to a small part of the lens, and apj^ears as

a white spot beyond the dai'k pupil.

Cataract usually, in cases of old ])e)'Sons, comes

on slowly, so that the person feels a gradually

increasing dimness of sight, which spectacles do

not benefit. There is no pain, and the loss of

.sight never occurs suddenly. But as dimness of

sight may arise from many causes, only an ex-

amination of the eye is sufficient to decide

whether cataract or other disease is the cause.

When the cataract is complete, that is when the

entire lens is quite opaque, so that for all prac-

tical ])urposes the person is blind, the light from

a lamp or candle can still be perceived in all

directions, and the pei'son can point to its direc-

tion if it is moved about.

Treatment.—In favourable cases, that is in
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cases where there is no otlier disease that would

interfere with sight though there were no cat-

aract, the opaque lens can he removed by an

operation, and good sight restored. Of course

after the lens has been removed strong convex

glasses must be used to enable the person to

read. The favourable cases are known by the

person being able to follow the light from a

lamp moved in all directions, and to point to

its direction. The operation consists in cut-

ting round the margin of the cornea until a

sufficient opening is made for the lens to pass

through. An instrument is passed through the

opening to tear open the capsule which holds

the lens. When this has been properly done

gentle pressure of the lids urges the lens out.

Immediately after the operation the patient

should be able to see clearly with the eye. A
person desiring this operation to be performed

should always place himself or herself in the

hands of an eye surgeon of repute, since there

are a considerable number of risks (to the eye

only) that attend the operation. For example,

if undue pressure be exerted on the eyeball, not

the lens only but some of the vitreous humour

behind it may be pressed out. If much of this

escapes the sight of the eye will be lost. The

operation, therefore, requires skill and delicacy.

As soon as the lens has been removed the eye is

closed with pla.ster and a bandage, and the pa-

tient is put to bed and kept lying quietly on the

back in a dark room for several days. If all

croes well the bandage is not undone for four or

six days, and it is at least a week before the

person is permitted to get up, and several weeks

before he is permitted to begin gradually to ac-

custom the eye to light.

An old operation, called couching, consisted

in passing in a needle and with it pushing the

lens out of its place to leave the pupil clear. The

lens was thus left in the eye; but it was so apt

to set up inflammation by its presence in an

unusual position that this operation has been

abandoned.

For this operation chloroform is not at all

necessary. Indeed surgeons prefer not to give

it if the patients are old enough to keep still.

In children the lens is soft, and cataract, when
complete, is dealt with in them by passing a

needle through the cornea, and through the

capsule of the lens, and stirring up some of the

soft lens so that it escapes into the chamber

behind the cornea—the anterior chamber of the

eye (p. 340). It is gradually absorbed there, and

after some weeks, when all evidence of the

operation has disappeai’ed, the process is re-

peated with another portion of the lens. In

about three months, by repeated operations, the

lens disappears, and sight is restoi'ed.

Diseases of the Retina (p. 341), Choroid

Coat, and Optic Nerve are numerous, and

are the causes of serious defects of vision and

of blindness. It is \iseless to consider them in

this work, since their detection requires an

oculist. Some features regarding them may be

mentioned. Vei’y serious disease may exist in

the deep parts and at the back of the eye with-

out any evident symptom. The sufferer is

aware of something wrong from failing sight,

which he in vain strives to benefit by spectacles.

Inflammation of the retina {retinitis), inflam-

mation of the choroid coat {choroiditis), in-

flammation {neuritis) Siud atrophy {wasting) of

the optic nerve are the names of some of these

affections. They arise from many varied causes.

Exposure to cold, changes in the blood such

as exist in ansemia and in syphilis, diseases of

the brain, and many other causes operate in

producing such affections. It is of the utmost

importance to observe that excess in spirituous

liquors and in tobacco not infrequently leads to

failure of sight from changes in the nervous

structures of the eye. For such cases total

abstinence is the only ti’eatmeut. In women

too prolonged nursing may induce weak sight

from affection of the retina and optic nerve.

Separation of the Retina {Dropsy of the

Retina). In this disease fluid is poured out be-

tween the retina and choroid coat at the back

of the eyeball (p. 341), with the result of partly

separating them from one another. The retina

is caused to bulge forwards, at least that part

of it behind which the fluid is. Blindness more

or less conqjlete, according to the extent of the

separation, results.

Treatment of various kinds has been tried

with indifferent success. An o]>eration was pro-

posed many years ago for passing a narrow knife

through the coats of the eyeball to reach the

seat of the dropsy, in order that the fluid might

be permitted to esca])e. A method practised

by Dr. Wolfe of Glasgow has in proper cases

been remarkably successful in restoring good

sight to eyes previously practically blind.

Glaueoma is the name given to a disease

which affects every part of the eyeball and ends

i in complete blindness. The chief feature of it

‘ is that the eyeball becomes of a stony hardness.

It sometimes comes on quickly in an acute
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form, sometimes it creeps on slowly. The dis-

ease occurs in old and weak persons, sometimes

from exposure to cold, sometimes apparently

from fright, and from other causes.

The symptoms of the acute attack are vio-

lent neuralgic pains in the eyeball, brow, and

temple, and perhaps vomiting. Dimness of

sight comes on rapidly. The patient sees rays

of colour round the flame of a lamp, candle, or

gaslight. The eyeball, as already mentioned,

becomes very hard. In chronic cases there are

only occasional attacks of neuralgic pain, and

the eyeball gradually becomes of a stony hard-

ness. In time other changes occur in the cornea,

lens, &c. In advanced cases the pupil has a

greenish look; hence the name glaucoma, which

means green tumour.

The treatment commonly adopted is the per-

formance of the operation of ix’idectoniy, noted

on p. 372. It was first suggested by the dis-

tinguished German oculist. Von Graefe.

The ophthalmoscope is the instrument by

means of which the deep parts of the eye can

be examined, and the condition of the nervous

coat at the back ascertained. It consists of a

small mirror on a handle. The mirror is slightly

concave (hollowed). It is held in front of the

eye of the examiner, and in its centre is a small

hole through which he looks. The patient sits

opposite the examiner. Behind his head and

to the side is a lamp producing a bright light.

The examiner catches the light on the mirror

and throws it through the pupil of the eye he

is looking at through the small hole in the

mirror. The back of the eyeball is illuminated,

just as one might illuminate a room by throw-

ing a strong beam of light from a bull’s-eye

lantern through an opening in one wall. The use

of the instrument requires practice; for, unless

the examiner’s head is in the direction of the

light reflected from the eye, the pupil will ap-

pear black and he will see nothing. As soon as

he catches the light coming back from the eye,

he sees a red glow from the back of the eye,

and by gradually bringing his eye with the

mirror in front nearer, he at last reaches the

position from which he sees the opposite wall

of the eyeball. The optic nerve entrance, the

blood-vessels passing over the retina, &c., are

seen, the condition of the humours of the eye is

perceived, and one familiar with the healthy

appearance can make out change from disease.

The instrument was devised by Professor von

Helmholtz, now of Berlin. The mirror may be

used alone, or with a doubly convex lens.

Foreign bodies within the Eyeball are

unfortunately very common among workers in

coal, iron, steel, &c. Striking with sufficient

force the chip of steel, &c., pierces the coats of the

eyeball and passes to the inside. The piece may
lodge ill the iris, from which it may sometimes

be removed with the wounded part of the iris by

the ojieration of iridectomy (p. 372). If it lodge

in the lens this body sjjeedily looses its trans-

parency, and may be removed .with the foreign

body by the operation for cataract. It may lodge

in the back chamber among the vitreous humour,

or in other situations from which it cannot be

removed. Sometimes it may be .seen by means

of the opthalmoscope. In many cases the per-

son is not sure whether the foreign body that

struck him passed in or simply wounded the

eye in flying past. In such cases if ])ressing

over the eyelids in one particular spot ])roduces

a sudden sharp pain, the probability is the

body is within the ball. Inflammation arises,

severe pain is felt, the sight grows dim, &c.

The danger is of sympathetic ophthalmia aris-

ing. This is inflammation occurring in the

sound eye through nervous communication with

the injured one. It is extremely serious. If

the slightest sign of it arise, the injured eye

should be removed without delay, even though

it be yet a seeing eye, in order to save its

fellow.

Rolling Eyeballs {Nystagmus). This is a

continuous rolling movement of the eyeballs,

which are constantly shifting about. It is seen

in children, the corueoe of whose eyes have lost

all their transparency owing to inflammation,

and perhaps is due to their seeing the light and

continually endeavouring to gain clearer vision.

Various other diseases of the eyes, afl’ecting

vision, produce it. Among miners cases of it

arise by no means seldom. In them it appears

to be induced by long-continued work under-

ground in the dim obscurity of a flickering

lamp. It gradually becomes associated with

nervous disease of the eyeball. Little can be

done for it. But a young lad who has already

worked some years underground, and shows

signs of it, should at once be ])ersuaded to

change his occupation and take to something

above-ground in the ordinary light.

Squint {Cross- Eyes— Strabismus) has been

mentioned on p. 350. It is usually due to one

muscle having a greater pull than another, so

that the balance between them is lost. It may,

however, result from paralysis of one muscle.
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by a blow, for example, the opposite muscle

thereby gaining the advantage. There are

several kinds of squint, the two chief being

inward or convergent, and outward or diver-

gent. It has been shown that inward squint,

in a large majority of cases, is dependent on

long-sightedness, and outward squint on short-

sightedness. Outward squint, however, is not

so common as the other variety. Of convergent

or inward squint Stellwag, one of the greatest

of authorities on eye aft'ections, says it “ is

frequently developed at a very early age in

children, whose attention is often and continu-

ally attracted to small objects situated near the

eyes, to whom picture-books and similar play-

things are offered for amusement, which de-

mand clear and distinct vision at short dis-

tances. As a rule, however, inward squint first

makes its appearance at the commencement

period when childi'en go to school, when chil-

dren are compelled for hours to read, write, and

engage in similar occupations. . . .

“ Everything that increases the necessity for

focussing also increases the tendency to squint.

In so far insufficient illumination, dark rooms,

bad care of the child during the occupation, &c.,

may favour an occurrence of the strabismus.”

Now when squint exists, whether in one eye

or both, the two eyes cease to act in harmony,

and one of the chief benefits of seeing with two

eyes— binocular vision (p. 350)— no longer

exists. Moreover, supposing one eye only to

squint, it invariably happens that the sight of

that eye is largely discounted, is disregai’ded.

Were that not so, seeing that the two eyes do

not agree, objects would appear double, but by
disregarding the sight of the squinting eye

single vision is retained. The result of con-

tinued disregard, however, is that the squint-

ing eye loses its sharpness of sight, its vision

becomes blunted. Anyone may learn this for

himself by causing a person with a squinting

eye to look at an object, first with one eye and
then with the other, and he will find how dulled

the squinting eye has become.

The treatment for squint is twofold. In the

first place, with children the causes leading to

squinting must be done away with. They
should not be required to look long at ob-

jects so small as to requii’e much focussing of

the eyes; their reading, writing, &c., should be
taught in well-lighted rooms. If the child is

quite young when the tendency shows itself it

will be well to cease instruction of such kinds,

of knitting, &c., for a time. When the child is

old enough, glasses to correct the long sight

should be obtained. It is also a good thing,

when there is but one squinting eye, to have

the sound eye closed up by means of a bandage

for fifteen minutes several times each day, in

order to compel the use of the erring one. Of

course such procedure is useless unless the

other steps already described have been taken,

j

Should these measures fail an eye surgeon

would pi’obably propose an operation. It con-

sists in cutting the muscle of the side to which

the eye is pulled. It is a simjile operation, not

requiring chloroform in grown-up persons. It

is desirable to do it early, if it is certain other

measures fail, before the eye has been blunted

from disuse. The muscle is, by the operation,

detached from its position. It slips backwards

for a little distance, and in course of time

attaches itself to a new part of the eyeball. In

effect the muscle is lengthened, so that it no

longer has the pull over its fellow on the oppo-

site side. Even when this has been done, pro-

viding spectacles to correct any long or short

sight that may be present ought not to be

neglected. In grown-up persons its main benefit

is the correction of an unpleasant feature. To

gilds this is always of moment.

Affections of the Sense of Sight.

Short -sight {^lyopioi) and Long -sight

{Hypermetropia) have been explained on pp.

346 and 347. For the former the treatment is

doubly concave spectacles, for the latter doubly

convex spectacles, which any optician can sup-

jdy. Care should be taken never to get concave

spectacles too strong, else the short-sighted eye

is converted into a long-sighted one. Persons

cannot suffer from any degree of short -sight

without being aware of it. They cannot recog-

nize a friend at any distance nor read a sign

over a shop door on the opposite side of the

street from them. But long-sighted persons see

well at a distance. If they are only slightly

long-sighted it is only when they come to look

at near objects that the defect occurs. But
when the error is slight, persons may not

be aware of the long -sight, so effectually

does the focussing serve their purpose. But
they are continually focussing to see objects

which ordinar}'^ eyes perceive without any al-

teration of the lens; thus their apparatus for ac-

commodation of the eye (p. 345) is continually in

use and becomes strained. The person may go on

for yeai’s unaware of this. By and by, however,

the person begins to feel an undue strain on his

eyes with reading, writing, drawing, &c. His
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eyes ache with any prolonged use. They look

red and watery after work. After reading for

a time the letters run together. He shuts his

eyes for a moment, and then on opening them
he can read a little time longer, till the letters

again run together, and so on. It is easily seen,

therefore, how giving a short-sighted person too

strong glasses, and converting him by them into

a long-sighted individual, makes matters worse.

A short-sighted person is likely to improve

as age advances. The lens becomes flattened,

<loes not converge the rays of light so strongly,

and therefore the degree of short -sight di-

minishes. As years pass weaker glasses often

suffice.

Weak Sight {Asthenopia) is as often due to

a slight degree of long-sight as to anything else,

and the remedy for this should be tried.

Defective Sight from Age {Presbyopia—
Greek preshus, an old man). With advancing

years the lens loses its elasticity, and conse-

quently its degree of convexity undergoes less

change than in youth. It also becomes flatter.

Near objects are not so readily focussed. As
age gi'ows, per'sons find themselves less and less

able to read and do fine work with the unaided

eye. Happily convex spectacles readily restore

the former distinctness of vision, if nothing else

is at fault with the eye.

Astigmatism is a curious defect of the eye,

first observed by Thomas Young. It is due to

the cornea having different degrees of curvature

in different directions. Usually the vertical

meridian is more curved than the horizontal.

The result is that rays of light passing tlirough

the vertical meridian will come to a focus sooner

than rays passing through the horizontal meri-

dian. Consequently, all the rays from an object

are not brought to the same focus, and the ob-

ject api)ears blurred. All eyes have this defect

to a slight extent, to such a slight extent that

it is not noticed. But let anyone draw a per-

pendicular line on a black board with chalk, let

this line be crossed by another at right angles,

and let the person, .standing at a distance, look

at the point where the two lines cut one another.

Looking at this point steadily he will find that

he sees both lines, but one more distinctly than

the other, showing both are not focu.ssed at the

same time. Of course one usually moves the

eyes rapidly over olqects looked at, and forms

the idea of them from successive glances, wdth-

out being aware that the whole object is not

distinctly perceived at one glance. It is only

when the defect is excessive that persons become
aware of it. The error is corrected by the use of

glasses ground from a cylinder; ordinary glasses

are ground from a sphere. Such spectacles are

plane in one direction and concave or convex

in the other. The glass is so placed that the

direction of the curve is placed over the meri-

dian of the eye requiring correction, and the de-

gree of the curve is so arranged that by its means

the cornea is made practically equally convex

in all directions. Short-sight or long-sight is

often associated with astigmatism, so that special

spectacles require to be made which shall cor-

rect the long or short sight and the astigmatism

as well. It is often a matter of very consider-

able difficulty to determine the degree of the

defect, and the decision as to the sort of glasses

required is often a very tedious process. Astig-

matism is very commonly inherited.

Blindness may be due to many causes, loss

of transparency of the cornea (p. 372) or lens

(p. 374) preventing the entrance of light, dis-

eases of the choroid, retina, or optic nerve

(p. 375), affections of the brain, &c.

Amaurosis and Amblyopia are old words,

used to express, the former total blindness, and

the latter dimness of sight. They were used

before the causes of such conditions could be

ascertained
;
but as these conditions are now

referred to affections of retina, optic nerve, &c.,

the old names are being droii]3ed.

Partial Blindness {llemiopia) of an eye,

with which nothing seems wrong, may occur.

The person, looking straight at some one stand-

ing in front of him, sees only one half of him.

Half of the retina is blind. This may begin in

one eye, but extend to both, the vision of a

corresponding half of each retina being lost. It

is due to disease of the optic nerve roots. Syphilis

is frequently the cause.

Night-blindness {JJemeralopia) is the result

of a blunting of the sensitiveness of tlie retina

owing to some excessive irritation. It has its

origin in the long -continued action of strong

light upon the eye, and is also connected with

weakness of the nervous system. The retina

may be blunted by the strong glare from snow;

and this may occur to those who walk over fields

of snow or ice among the mountains, without

having the eyes protected by a dark veil or dark

glasses. This is called snow-blindness. Simi-

larly, moon-blindness is a like condition, pro-

duced among sailors in the tropics who sleep

on deck under the full light of the moon.
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Colour-blindness {Daltonism). This affec-

tion was called daltonism because it was first

described by Jolm Dalton in 1794. Colour-

blindness, however, exists in several forms. The

form to which the term “daltonism” is ju’operly

applied is a lack of sensibility to red. Red light

and red objects appear greenish or greyish.

Since, according to the theory explained on p.

351, the sensation of colour is a mixed sensa-

tion, dependent upon the excitement of thi’ee

sets of nerve fibres, one set sensitive to red,

another to green, and a third to violet, an ex-

citement of all three in a definite proportion

producing the sensation of white, and in various

other proportions, the sensations of the other

colours,—since this is so, the loss of sensibility

to red will affect not only the perception of red

but all other perceptions in which the sensibility

to red has any great ])lace. Thus the sensation

of yellow is due to moderate excitement of the

fibres sensitive to red and green, and feeble ex-

citement of the fibres sensitive to violet. Con-

sequently to the person not at all sensitive to

red the whole character of the sensation is al-

tered. The fibres sensitive to green are moder-

ately excited; there is no response to the red,

and the violet is feebly excited. Thus yellow

appears a decided green; red is confounded with

brown and green; violet is called blue, and rose-

colour is not distinguished from blue.

Besides insensibility to red there is a similar

lack of perception of green—green-blindness.
Blue-blindness is another form in which blue

and green, and blue and yellow are confounded.

Red-blindness is the most common. It is in-

herited, as a rule, and dates from birth, and is

commoner in men than women. The best test

is to give the person a handful of variously-

coloured wools and ask him to place all of one

colour together.

In rare cases colour blindness is complete, and
the person recognizes only blacks and whites.

Double vision is the result of paralysis of

some of the muscles of the eyeball. The affected

eye cannot be moved round in a ])articular di-

rection as far as its neighbour; the correspond-

ence between the two eyes is therefore lost, and
at that point the object looked at appears double.

In other directions of tlie eyeballs the vision is

single. It is the result of tumour or other affec-

tion of the brain, such as arises in the coui'se

of syphilis. Other causes also may induce it.

Accompanying it there are probably other signs

of paralysis, droop of tlie eyelid, dilated pupil,

&c., and perhaj)s some paralysis of the face.

DISEASES AND INJURIES OF THE EAR
AND AFFECTIONS OF THE SENSE OF
HEARING.

In the first part of this section the division of

the organ of hearing into external, middle, and

internal ear, has been described. All these parts

may be attacked by disease, and all are more or

less capable of treatment. It is only, however,

the diseases affecting the external ear, chiefly the

external canal, that can be reached by anyone

who has no sjDecial knowledge. No disease of

the ear, no matter how apparently trifling,

should be neglected. An inflammation, begin-

ning in the canal, may pass to the drum, pierce

it, and go on to the middle and internal ear,

ending in j)artial or complete deafness. Most

cases of acquired deafness are due to such in-

flammation, which destroys the part of the ear

designed for conducting sound, so that though

the internal ear may remain healthy, it is deaf

because sound cannot reach it.

Diseases and Injuries of the Ear.

The Auricle or external appendage of the

ear is liable to injuries, to wounds, and bruises.

These must be treated as any other wound or

bruise in the manner indicated in the section on

Accidents and Emergencies. It is also liable

to skin affections, specially eczema. The treat-

ment for this is described on page 318.

Inflammation of the Canal of the Ear

—

Boils in the Ear Canal. A boil in the ear canal

is often caused b}^ irritation from the use of ear-

picks or by cold. It is sometimes a sign of a

depressed state of health. A general inflam-

mation without the formation of a boil may
also arise from similar causes, or attend the pro-

gress of measles and scarlet fever, or result from

injury.

Symptoms. There is pain in the ear—ear-

ache—more or less intense according to the

degree of inflammation. Movements of the jaw

increase the pain as a rule. Hearing is dimin-

ished, and noises in the ear are troublesome.

On looking into the ear the swelling of the boil

may be seen— if it is not too far in—and the

skin around it is red. If there is no boil but a

general inflammation, the walls of the canal are

reddened and swollen. The canal is also occu-

pied in such a case by discharge, which finds its

way to the outside. The ear may go on dis-

charging for a week or two; but, if the case

becomes chronic, it may last for a long time. In
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the case of a boil, wheu matter has formed and
the boil bursts, great relief is experienced, and
the affection, as a rule, speedily passes away.

In the chronic form of the general inhamma-
tion there is not much pain, but there is usually

some deafness, accompanied by noises in the

ear. A constant sense of moistiu’e in the ear is

the chief sign, or it may be a continued How of

matter from the ear. The discharge may cease

in warm weather to return again with cold, and

so it may continue, if not attended to, even for

years. The evil of this is that it leads to thick-

ening of the walls of the canal, and is certain

to extend to the drum and the middle ear. It

may cause piei’cing of the drum, and may even

continue its way inwards till the membranes of

the brain become affected, death resulting.

Treatment.—Warm poultices should be ap-

plied over the ear and side of the head. Warm
water poured from a spoon into the ear canal

and allowed to remain for a few minutes is very

soothing. In the case of a boil nothing relieves

so much as a cut with a fine knife. This of

course can only be done by a surgeon. If none

is at hand the poultices and warm water must

be used. In general inflammation, when the

discharge appears, it should be carefully and

gently washed out by syringing with warm
water. The canal should then be carefully dried

as far as possible with cotton-wool, and a piece

of dry cotton placed in the passage. When the

discharge continues for more than a week, the

canal should be syringed with warm water and

dried; then half a teaspoonful of a solution made

by dissolving 4 grains of sulphate of zinc in

1 ounce of water should be dropped into the

ear, allowed to remain for a few minutes, and

then caused to flow out, the canal being after-

wai’ds dried and closed with a piece of dry wool.

A solution of 2 grains of chloride of zinc to a

quarter of an ounce of glycerine and three

quarters of an ounce of water may be used in

the same way. In each case the solution should

be warmed before being dropped into the ear.

At the beginning of every acute inflammation

of the ear a brisk purgative, salts or seidlitz

powder, should be given to the patient. In

weakly persons good nourishing food and tonics

will greatly aid recovery.

Wax in the Ear to excess is a frequent

cause of deafness. As we have mentioned on

p. 356 wax is produced by glands in the canal,

and its presence keeps the walls from being

unduly dry. It may be present in excessive

quantity either because it accumulates or be-

cause it is too freely produced. The irrita-

tion of cold, &c., will cause excessive produc-

tion, but nothing does so more readily than the

constant irritation of a pin or other substance

used to 2^ick the ear. Many ]>eople are in the

constant habit, when washing, of twisting ujd a

corner of a towel or other cloth and pushing it

as far as possible into the canal to clean it.

Others use a small sponge on a stem for the

same purpose. All such methods should he aban-

doned. The cleansing of the ear by the ordinary

routine of washing and drying with the finger

covered with the towel is always sutticient.

The other methods only succeed' in ijushing the

wax more deejily in and blocking the canal.

Symptoms.—A gradually increasing deafness

may be the only sign. Noises, buzzing, rushing

noises, &c., may be heard in the ears. Giddiness

is a rare symptom, and can only occur when the

accumulated mass presses unduly on the drum

or parts of the canal. The collection of wax

may be considerable without any marked de-

gree of deafness, and the deafness may come on

quite suddenly. This is due to the canal, which

has hitherto never been quite closed, suddenly

being quite blocked by a small j^iece of wax, or

by swelling of the mass already there owing to

the entrance of water. Pain is not common,

though it may arise from the jDressure of hard

masses.

Treatment.—The wax is, as a rule, easily

removed by syringing. A glass syringe may
be used capable of holding not less than an

ounce. Care should be taken that its nozzle is

blunt. A few turns of cord wound round the

wide end will enable one to hold it, when in

use, without risk of slij')ping. A bowl of warm
water is used, in which a quantity of soap suf-

ficient to make the water feel soapy has been

dissolved. The syringe is worked several times

to see that it is in order. The jjatient sits

sideways to the operator, who takes the ear

between the finger and thumb of the left hand

and pulls it gently backwards and upwards.

This heljjs to straighten the canal. The end of

the full syringe is jdaced in contact with the

roof of the canal, just inside its opening— not

pushed far in, that is to say—and the water in-

jected in a steady gentle stream, never forcibly.

The ))rocess is to be repeated till all the wax is

removed. Sometimes it comes away in large

])lugs, moulds of the canal. A bowl is held

below the ear to catch the water as it escapes.

As soon as all the wax is removed the syringing

should be stopped. Surgeons usually have a

mirror for directing light up the canal to enable
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them to see when the passage is quite clear.

Any person may use a small hand-glass for this

])urpose, reflecting the light up the canal, which

is straightened by pulling the ear upwai’ds and

backwards. If this is properly done the whole

length of the canal is visible in the ears of

most persons, and the white glistening drum

is seen at the end. At least any person with

moderate skill may see whether the canal is

still occupied by the dark-brown masses of wax.

When the syringing ceases, the canal is dried,

and a small 23iece of cotton
2
:>laced in it and kej^t

for a day only. No drops of any kind are

needed. In all cases where the presence of

wax has not set uji other changes, and when

the ear is otherwise healthy, imjDrovement of

hearing should immediately follow removal of

the wax, though some buzzing noises will re-

main for a short time, as a result of the in-

jecting.

Growth in the canal of the ear {Polypus).

Growths are commonly the result of the irrita-

tion of discharges. They are soft red masses

hanging from the walls of the canal, and may
be no bigger than a pin-head or large enough

to fill the canal. They cause deahiess, and per-

haps pain from pressure. They require cutting

out.

Foreign bodies in the canal may be of

very various kinds— beads, peas, small stones,

insects, &c. Small bodies like beads may exist

for a long time without iiroducing any symp-
toms other than slight deafness and noise in the

ear. If they are large, their pressure causes

pain, and is liable to set up inflammation and
discharge. A small pea may occasion such dis-

turbance by swelling uj^ with moisture and
coming to press on the walls.

Treatment.—Syringing with warm water in

the manner described for the removal of wax
is the only safe method that unskilled jjersons

should adopt for dislodging them. If this fails

a surgeon should speedily be consulted. Much
injury may be done ignorantly by trying to ex-

tract the body with j)ins or other instruments.

Inflammation of the Drum of the ear
results from the action of cold, cold water, or
is due to injuries, to the pressure of masses of

wax, foreign bodies, (See. Violent syringing for

the removal of wax may set it iq:).

Its chief symptom is pain, often very severe,

and worst at night, preventing sleep. Cough-
ing and sneezing aggravate the pain; and in

serious cases sickness and giddiness may be pre-

sent, sjiecially in children. Deafness, and noises

in the ear, attend it. In children some degree

of fever is commoidy present. Ulceration and

piercing of the drum is a consequence of the

disease. If this is not jjroperly attended to,

j)ermanent deafness may result.

Treatment.—It is of great moment that the

case should be treated by a qualified person.

The only treatment an unqualified jDerson should

undertake is the application of warm jjoultices

to the side of the head, and the dropping of

warm water or warm oil into the canal of the

ear. A strong dose of medicine, salts, seidlitz,

&c., is useful.

Injury to the Drum is occasioned some-

times by the accidental jDushing too far of a

knitting-[)in or such instrument with which the

wax of the ear is being j^icked out. The mem-
brane may be burst by a blow flat on the ear,

by the exi^losion of artillery, or in the act of

diving. It is, in these cases, caused by the

sudden and strong condensation of air in the

external canal.

The accident is indicated by a loud crack in

the ear, by sudden severe i:»ain, giddiness, and

noises in the ear. Deafness immediately follows.

Some blood may flow.

Treatment.—The ear should be closed by

cotton wool. Nothing else should be done un-

less inflammation arise, which is treated as men-

tioned above.

Inflammation of the Middle Ear need

only be mentioned here. It has many forms,

is very common, especially in childhood, and is

the common cause of deafness. One of its forms

frequently arises in scarlet fever; another form

is the chief cause of “running ear.” In its

chronic form it tends to extend inwards to the

membranes of the bi'ain, thus causing death.

In acute cases ixain is the first synq)tom.

Children are very restless with it and feverish.

They sci’eam when the ear is touched. Giddi-

ness and sickness is common
;

delirium and

convulsions may attend it. Usually the parts

behind the ear are very sensitive to pressure.

In chronic cases there may be no j^ain, the

chief element being the constant dischai’ge.

Treatment in acute cases must be prompt
and effective. The danger is so great that no
delay shoxdd be permitted in summoning a sur-

geon, Till one can be obtained a strong dose

of opening medicine should be given, and re-

peated if necessary; the ]5atient should be con-

fined to bed in a quiet room; and hot poultices
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should be applied over the side of the head, or

a blister iiuiuediately behind the ear. Chronic

cases require the ear to be continually kept

clean by syringing, as described for removal of

w’a.x.

Earach© attends all cases of acute inflamma-

tion of the ear, whether it is the external canal,

the drum, the middle ear, or other parts that

are attected. The presence of foreign bodies

causes it; while, again, it may be a form of

neuralgia, or due to the irritation of a bad

tooth.

The general treatment consists in applying

hot poultices to the side of the head, and in

gently pouring warm water or oil into the

canal. A good application is made by filling a

soft flannel bag with chamomile flowers, which

have been steeped in hot water, and using it as

a pillow.

Discharge from the ears {Running Ears)

has been sufficiently referred to under Inflam-

mation OF THE External Canal, and Inflam-

mation OF THE Drum and Middle Ear. It

ought never to be neglected, and all the more

should it be carefully attended to if it has been

long standing. It is an ignorant mistake that

anything but good can arise from the stop]iing

of a discharge as the result of appropriate treat-

ment. If it stop of itself it may be because of

some obstacle to the escape of the matter; and

then naturally the pent-up fluid may quickly

produce the gravest mischief. Parents and

guardians who pay little heed to the “ running

ears” of their children are guilty of a very

grave neglect of duty, and are morally respon-

sible for any evil that may and is only too

likely to arise.

Affections of the Sense of Hearing.

Deafness is a symptom of most affections of

the ear. It may be due simply to accumulation

of wax. If it come on suddenly without pain,

in a healthy person, this is probably the cause

(see p. 380). When it comes on with a cold in

the head, and a sense of “stopping in the head,”

it is the result of the cold (see Catarrh, p. 154),

and is likely to pa.ss off in a few days. Attended

by pain, ringing in the ears, &c., some degree

of inflammation is likely present (see p. 381).

The most intractable form of deafness comes on

very gradually and painlessly, and is connected

with disease of the middle ear. Usually, also,

it has gone on increasing for years before advice

is sought. If a skilled ear-surgeon were con-

sulted early enough, much might probably be

done to stay its i)rogress. The sudden loss of

hearing caused by bursting of the drum, as the

result of violence, will pass off as the tear in

the drum heals.

Deafness due to disease of the nerve of hear-

ing is usually very intense, comes on suddenly

or advances very rapidly, and is not easily

reached by treatment.

Noises in the ears are present in nearly

every ear disease, but they are woi-st in diseases

of the middle ear. They readily pass off in the

affections of the external ear and drum when
these diseases abate, and their treatment is that

of the particular affection of which they are a

symptom. The chance of tiieir being got rid

of, when they are occasioned by disease of the

middle or internal ear, is small.

Deaf-Mutism.

Inability to speak is in a large majority of

cases the result of deafness. A person, who can-

not hear either the voices of others or his own,

has no inducements to utter words, and thus

becomes dumb. It is naturally during child-

hood that this is specially shown. A child who
has become deaf, as the result of disease, speedily

loses the power to use language of which he

had not yet obtained any mastery. A grown-

up person, to whom the use of language has

become a matter of habit, would not so lose the

power of it, though he might lapse into silence,

more or less com])lete according to the degree

of deafness.

Children may be born deaf and thus never in

the ordinary course of things become able to

utter the sounds of articulate speech. In a large

number of cases, however, the deafness is the

result of disease arising in the course of child-

hood.

The causes of the congenital form of deaf-

mutism, that is of the form dating from birth,

cannot be stated with certainty. It is import-

ant, nevertheless, to observe that intermarriage,

the marriage of blood relations, is held to play

a very serious {)art in the jn-oduction of the de-

fect. For example, it has been estimated that

10 per cent of the deaf in the United States of

America are the offspring of parents nearly re-

lated. It is not necessary that the children of

deaf-mute parents should also be deaf-mute;

but the risk is considerable that they will be so,

especially if both parents are deaf. This applies.
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however, ouly in those cases where the deafness

of the parents arose before birth, and not where

it has been tlie accidental result of some disease

of childhood. The causes of deafness arising

after birth are numerous. Scarlet fever is one

of the commonest because of the disease of the

ear so rarely absent from this fever (p. 381).

Next in order of frequency as a cause is disease

of the brain, some form of meningitis (p. 100),

or water in the head (p. 102), measles, tyj)hoid

fever, whooping cough, mumps, sci’ofula, inflam-

mation of the lungs, diphtheria, and accidents of

various kinds.

Treatment.^—It is sometimes the case that

a child, apparently deaf, possesses some slight

degree of hearing; and, in a few cases where

the deafness is the result of some acquired

disease, something may be done to improve the

hearing. It is, therefore, of gi-eat consequence

that parents should early detect defects of hear-

ing in their children and promptly seek skilled

advice. Where the degree of hearing is slight,

parents are too apt to conclude that it is useless

to attempt to ti’ain the child in the ordinary

way, and to allow it to grow up as if it were

absolutely deaf, teaching it by signs only. When
the child can be made to hear by loud distinct

speaking, close to its ear, the parents ought to

take the utmost pains to teach it in this way,

and ought to make use of signs as little as pos-

sible in order to enable it to acquire a know-

ledge of words.

There are two methods of teaching deaf-

mutes, one by means of signs and by the manual
or finger alphabet, called the French system, and
the other by lip-reading and articulate speech,

or the German system. The manual alphabet

for two hands is usually employed
;
but it is

adapted also for one hand only. In lip-reading

and speech the deaf-mute is taught to put his

vocal organs into the positions by which the
various sounds are produced, and to understand
what is said to him by the position of the lips,

mouth, &c., of the person speaking to him. This
method has been attended with very consider-

able success, so that on leaving school the deaf-

mute is able to converse with his teachers,

family, and intimate friends, on ordinary sub-
jects. In rare cases the deaf-mute is able to
converse freely and easily with strangers. The
time required to attain moderate proficiency in

lip-reading and speech is ten or twelve years,
and the child should begin to receive instruc-
tion early, at the seventh year of age if possible.

A system of signs for instruction in lip-read-
ing and speech has been designed by Prof. A.

M. Bell of England, and extended and developed

by his son Prof. Graham Bell of New York, the

inventor of the telephone.

The modern system of caring for and edu-

cating deaf-mutes has shown that deaf-rautism

is not necessarily associated with any degree of

mental or moral defect. In some cases the de-

fect is undoubtedly associated with feeble-

mindedness, and is only one evidence of impaired

development, but it is not necessarily so. With

deafness one great avenue of the mind is closed

up, and, if no effort is made to supply its place,

the intelligence must suffer from want of devel-

opment. If pains are taken to open up other

avenues, it is abundantly shown that in the

large majority of cases education becomes as

effective as if supplied through the channels of

hearing.

The Cape of the Eyes and Ears.

The Cape of the Eyes. A common -sense

rule should be applied to the eyes and ears as to

other organs. We know that excessive use of

a muscle produces a sense of tiredness, and that

the sensible course is to give the muscle rest for

a season. The eye may also be tired with much
woi’k, and on signs of fatigue showing them-

selves the organ should be rested. Some persons

cannot read or write or otherwise use the eyes

for close work without a feeling of pain and

stiffness. This is often due to some degree of

redness, and peidiaps inflammation, of the lids;

but it is more often a simi of some amount ofO
long-sightedness. Persons who suffer in this

way should, therefore, have their sight tested.

Spectacles for reading or fine work may be found

completely to relieve the feeling.

In reading or writing, or in similar occupa-

tions, the head should not be allowed to hancr

down and forwards. This position prevents the

due return of blood from the head, and is bound
to produce some discomfort if nothing else. The
way in which light falls on the work is of im-

portance. It should come from the side, but so

that the arm or hand may not intercept it. It

ought not to be allowed to fall upon the face

and eyes, or in any way to produce dazzling.

The light ought to be sufficiently clear to render

the work, writing, reading, &c., quite distinct

without need of peering. Direct sunlight is bad,

and so is a verv brilliant artificial light. A
mellow light, such as is given by a good reading-

lamp, is best. Above all, the light should be
steady and not flickering. For this reason much
reading in railway carriages, or under similar
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circumstances, where complete steadiness is im-

possible, is injurious.

Under certain circumstances it is necessary

to shade the eyes. In driving against a strong

wind, for example, the eyes should be protected

lest inflammation of the delicate membrane
(conjunctiva), lining the lids and part of the

eyeball, be set up. For the same reason persons

should guai-d against sitting in a railway car-

riage by the side of an open window, facing the

direction in which the train is going, if there is

any wind. Tlie eyes should also be protected

from the glare of a bright sun reflected from

calm water when sailing, from similar glare re-

flected from white pavements in cities, and spe-

cially from the glare of the sun reflected from

fields of snow. Spectacles of plane smoked glass

are best for these purposes.

Special care should be taken with the eyes

of children in the directions already indicated.

They should not be allowed to read too long at

a time; the table or desk at which they sit

should be of a height to keep the head erect,

and should be placed in the position referred to

as regards the admission of light. Books printed

in clear bold type should be placed in their

hands so as to avoid straining their unaccus-

tomed eyes, one of the most frequent causes of

squinting (p. 376).

The Care of the Ears consists mainly in

avoiding the use of pins, &c.,'for jnckiug out

wax. The necessary cleansing is sufficiently per-

formed by the little finger or the corner of a

towel. Wool should not be worn in the ears

except when specially needed. It may be placed

in the ears before entering water to bathe, and

should be removed on coming out. Avoidance

of vigorous nose-blowing will aid in preventing

water that may have entered the nostrils from

passing up the tube from the throat to the

middle ear (eustachian tube, p. 356). No dis-

charge from the ear should be left unattended to

for a single day after its appearance (see p. 382).

Section XIII.—ACUTE INFECTIOUS DISEASES: FEVERS.

Infection and Contagion

:

The Relation of Living Organisms to Putrefaction and Disease—Germs of disease—Micrococci,

Bacteria, Bacilli, &c.—Their characters and mode of growth.

Disinfection

:

Disinfectants ;

Ilow to disinfect a patient’s body, nurses’ hands, clothes, discharges, rooms, &c.;

Rules for disinfection.

Infectious Fevers attended by Rash (Eruption):

Scarlet Fever (Scarlatina)-,

Measles (Rubeola)—German Measles

;

Small-pox (Variola)-,

Vaccination (Cow-pox, Vaccinia)-,

Chicken-pox ( Varicella)

;

Typhus Fever;

Typhoi-.l Fever (Enteric Fever—Gastric Fever—Intestinal Fever—Bilious Fever)-,

Dandy Fever (Dengue—Break-bone Fever).

Infectious Fevers not attended by Rash;

Influenza (Epidemic Catarrh)-. Hay-Fever;

Whooping-Cough (Chincough—(iicoich) Kink-hoast);

Diphtheria and Croup;

Relapsing Fever (Famine Fever— Seven-day Fever—Irish Fever—Bilious Remittent Fever)-,

Plague (Pestilence—Pest—Black Death)-, Yellow Fever (Black Vomit— Yellow Jack)-,

Hydrophobia (Dog Madness— Rabies)-,

Glanders and Farcy

;

Syphilis;

Cerebro-Spinal Fever (The Black Sickness (popular, Dublin)— Fever).

Non-Infectious Fevers:

Ague (Intermittent and Rejnittent Fevers—Marsh Fevers);

Rheumatic Fever.

INFECTION AND CONTAGION.

Formerly a distinction was drawn between

diseases that were infectious and those that

were contagious. The word infectious used to

be employed in a vague way to imply the

nature of a disease that could be communicated

to a person without any apparent introduction
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of poisonous material into his body, a disease

tliat somehow was about in tlie atmosjihere;

while a contagious disease was one which re-

quired the direct jjassage of the unhealthy stuff

causing the disease into the body. This distinc-

tion has been broken down, and infection and

contagion are now known to mean practically

the same thing. The answer to the question of

what exactly they do mean, opens up one of the

most interesting and most recent chapters of

medical science, a general account of which may

be given.

About the middle of the seventeenth century

one Anton Leeuwenhoeck lived in the town of

Delft, in Holland, as the steward of a judge

there. He was accustomed to employ his leisure

in making little lenses wherewith he magnified

and examined the structure of such things as

butterflies’ and gnats’ wings. He had great

skill of hand, and made several hundred

lenses, each one to suit some particular object

he wished to examine. With such a simple

instrument, in April, 1675, did Leeuwenhoeck

reveal a new and hitherto unsuspected world of

living things. He placed under one of his simple

microscopes a glass of rain-water, and perceived

a multitude of variously-shaped bodies darting

to and fro. Further experiments showed their

presence in various organic (that is animal and

vegetable) infusions. Hence these animalculse,

as their discoverer supposed them to be, have

been termed Infusoria. But whence came
they? Was it true, as the philosophers of

antiquity believed, that organic substances, de-

caying animal and vegetable mattei’, with

sufficient air and moisture, could, under the

influence of heat, beget anew living things?

Could “ the sun breed maggots in a dead dog,

being a god kissing caiHon ?”

Now it so happens that, thirty-seven years

before Leeuwenhoeck’s discovery, a similar ques-

tion had been distrustfully put by a ]fliysician

of Florence, Frau9ois Redi, and had been tri-

umphantly answered in the negative. Redi was
not sati.sfied that the sun could breed maggots
in a dead dog” or in any other kind of dead
meat, ami he put the question to the test of an
experiment as simple as it was conclusive. In
hot weather he placed some fresh meat in a jar

whose mouth he then covered with gauze, and
in another but uncovered jar he placed a similar
piece of meat; and he observed that while the
exposed meat speedily swarmed with maggots,
that under cover, though it became stinking,
remained free of maggots. The maggots were
not, therefore, the products of putrefaction, but

their true cause was speedily apparent. For he

noticed that multitudes of flies buzzed about

the gauze, on which maggots were bred from

eggs de]:)Osited there by the flies. The maggots

were then not the products of dead organic

matter, subject to heat, air, and moisture, but

the direct offspring of living things. Could

this explanation be applied to the infusoria of

Leeuwenhoeck? and were they also hatched

from eggs, or in some way the oflspi’ing of pre-

ceding infusoria like unto them? This was a

much more difficult question, and not, at first

sight, capable of a test so simple as Redi’s. More-

over, other observers flocked to the new field of

investigation opened up by the microscope; the

simple microscope was improved on
;
and, as

the instrument became more and more power-

ful, smaller and still smaller living things came

into view, till some were clearly revealed that

would appear as mere points under Leeuwen-

hoeck’s simple lens
;
while the modern compound

microscope now discovers others as invisible to

the simple lens as the infusoria are to the naked

eye. The problem to be answered does not alter

with the diminution in size; the same question

is raised, Whence come they ? In every organic

infusion left standing for a day or two, more or

less as the weather is cold or warm, in every

organic infusion they swarm in myriads. Are
they begotten by the mere breaking down, the

decomposition, the putrefaction, the death and
decay of the organic substance, or are they de-

veloped from eggs or in some other way the

direct offspring of ancestors like themselves ?

Another very simple experiment seemed to

settle the question, an experiment devised in

1748 by an English Catholic priest named
Needham, in association with the French natura-

list Buffon, but only perfectly carried out seven-

teen years later by an Italian philosopher, the

Abbe Spallanzani. Its purpose was the same
as Redi’s, to keep an organic substance so that

nothing could alight on it from without, in

order to find whether, under these conditions,

living things could develop within it. So mi-

nute are the organisms, however, that multi-

tudes might be deposited unseen from the air

during even a moment’s exposure. With great

ingenuity were the altered circumstances met.

It was argued that heat would destroy the

organisms, as it destroyed other living things.

So an organic infusion was placed in a flask and

boiled, and after it had been boiled for some time

the neck of the flask was sealed by melting it

in a flame, so that any living thing in the flask

must have been killed and no fresh supply
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could enter. When this had been {)i'operly done
no animalcules ever appeared in the tlask. The
experiment is open to criticism. When one

boils the infusion, the steam with which the tlask

is filled drives out the air, and by sealing the

neck none can enter. It may be that living

things can be spontaneously developed from
organic infusions, but only in the presence of

air, and the experiment has excluded air. In

more ways than one was this criticism answered.

In 1854 two German observet’s, Schroeder and
Dusch, boiled organic infusions in flasks, but

instead of sealing the neck of the flask they

simply plugged it, when the steam was issuing

from it, with a firm plug of cotton wool. As
the infusion cooled, air entered the flask, but

was filtered on its way by passing thi’ough the

wool. These infusions developed no living

things. Than this even a more remarkable de-

monstration was given by the great French

chemist, Pasteur, in 1862. He used a flask

having a very long neck with a very fine bore.

When the infusion was boiling he bent the

neck downwards by the aid of heat. Air could

freely enter, but it must pass upwards, not

downwards. Any solid particles present in the

air could not ascend with it, and so the air

when it reached the infusion was free of them.

In these flasks also no animalculse were de-

veloped. Put a second ground of criticism re-

mains. It might be said, it is possible that an

organic infusion which, before being boiled,

might have been capable of spontaneously giving

ri.se to living things, has been rendered incapable

of doing so by the boiling, not because the heat

has destroyed any eggs, seed, or other living

thing from which a jn-ogeny could liave been

developed, but because the heat has somehow
altered its constitution, just as heat will take

the temper out of a spring. This too is easily

answered. Break off the sealed end of the flask

and leave the flask open but undisturbed, or

remove the cotton-wool plug; in a few days the

flasks, which for months, or for years may be,

have remained free Horn putrefaction, swarm

with life. Or as Pasteur did, drop a small

fragment of tlie wool plug through which the air

has been filtered into the infusion, within hours

it is alive. Without doubt, then, the micro-

scopic life that decaying animal substances con-

tain in exuberant prodigality is not the outcome

of some rearrangement of the particles of the

dead matter, but is the product of previous life.

But these and similar experiments reveal an-

other fact—organic substances or fluids treated

as in these experiments not only remain free

from animalculcB but exhibit no sign of decay^

no evidence of decomposition, no sym])tom of

putrefaction. But let fall into the fluid from
the point of a needle, or insert into the organic

substance, a tiny speck of matter in which a
microscope has exhibited animalculie, at that

I)oint putrefaction begins, from that s])ot it

spreads, decomposition wherever the oi'ganisms

have contrived to push their way, no taint what-

ever in the spot to which they have as yet been

unable to advance, but speedil}^ jjervading and
permeating the entire fluid or solid till it is one

mass of corruption. Thus, just as Redi showed,

that by excluding the blow-flies dead meat
ceased to breed maggots, even so later experi-

menters have shown that by excluding the air,

or rather by purifying it from the eggs or seeds,

or whatever they be which throng in it, and
which it sows on all it comes into contact witli,

by excluding or purifying the air the dead

meat will likewise cease to stink.

Tliis gives a very brief historical summary
of the various stages in the discovery of new
realms of life, whose inhabitants, though them-

selves invisible to our eyes, 3^et obtrude them-

selves by their ravages before our senses in

various offensive ways.

They and their ways must now be described

in some more detail, since their significance in

men’s lives is even more wide and appalling

than experiments up to a comparatively recent

date seemed to indicate.

The name infusoria was applied to the organ-

isms discovered by Leeuwenhoeck, but the much
more minute living things rendered visible by

more powerful lenses were u]) to a late period

all classified under the term Bacteria, which

is a Greek word {hakterion) meaning a little

staff.

Their excessive smallness is beyond one’s

power to imagine. Under the highest power

of im])i’Oved microscopes, whicli magnify about

4000 times, they appear like the periods and

commas of ordinary type. If a man could be

magnified by the same amount he M ould apj)ear

as huge as Mont Blanc or Chimborasso. In

comparison to the size of an ordinary man a

bacterion is as a grain of sand to INIont Blanc.

Workers M'ith the microscope M'ere not long

in discovering that even among these smallest

forms of life there was as great variety as

among higher and larger forms. Indeed differ-

ences which they manifested M’ere too great to

j>ermit them to be placed all together as mem-

bers of tlie same class or order, v^arious classi-

fications have been ja'oposed for them, which it
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is unnecessary to state here. It is desirable,

however, to note and renieuiber several of the

chief types. The differences which exist be-

tween them are largely in size and form, to

Fig. 178.—Various species of Slicro-organisms.

A. Micrococcus : 1, singlj’; 2, in groups ; 3, in chains ; 4, in mass.

B. a mass of Bacteria (Zoogloea mass). C. Bacteria; 1, singly, con-

stricted in the middle, as about to divide into two; 2, shows, in a

much more highly magnified view, the way in which one hacterinm

divides into two, each half pa.ssing off as an independent form. It

also shows the flagella, or lash-like tails, of the bacteria. I). 1 and 2,

Vibriones ; 3, Spirilla. All are very highly magnified. (After Klein

and Dallinger.)

some extent in mode of multiplication. In one

thing they all agree. They all consist of a kind

of protoplasm, a jelly-like substance resembling

white of egg, which is clear and transparent,

without any indication whatever of separation

into organs, but exhibits sometimes minute

bright particles of oil. The protoplasm is in-

closed by a membrane formed of cellulose,

capable of resisting the action of acids and

alkalies.

All the various kinds are grouped together

as micro-organisms (Greek, mikros, small),

mycrozymes {mikros, and zume, yeast), or

microphytes {mikros, and phuton, a plant).

Bacteria is also a general name for the group,

but the term is now also applied to the par-

ticular kind, for which it is better to reserve it.

The Micrococcus {mikros, and kokkos, a

berry) is one form. It is round, and sometimes
no larger than the 32,000tli of an inch. It

grows after a fashion common to the other

forms. The body becomes narrowed in the

middle, as if by a band tied round it. The
constriction increases until the single round
body is almost divided into two. In a brief

time the connecting thread is severed and the

organism is completely split into two, each of

wliich now has an independent existence. In a
short time each one of the two divides, so that
from the original one there are now produced

four. This process of multiplication is called

fission. In Fig. 178, A. are shown micrococci,

some of them singly, others in groups, some in

chains, and one large mass. The various kinds

of grouping are due to their rajud multiplication

in the manner described. The large mass is held

together by a fine transjiarent material in wliich

the oi’ganisms are imbedded.

The Bacterium is another kind of micro-

organism. It is rod-shaped, about

an inch long, and a third less in breadth, and it

has rounded ends. It multiplies like the micro-

coccus by dividing. The process is shown in

Fio-. 178, C. At 1 is seen a number of bacteria

shaped like the figiu'e 8 by the dividing process.

At 2 is shown the process much more highly

magnified. This part of the figure shows also

that the bacterium possesses a tliread-like tail at

each end. By lashing movements of the threads

the organism can move about in fluids. When
the division of one into two is almost complete,

oidy’ a long thread connects the two halves.

This finally breaks in the middle, and each half

moves away as an independent being, as shown

in the figure. Besides growing in numbei-s in

this way, Dallinger has shown they may mul-

tiply in another fashion. He has watched two

bacteria meet and become fused together into

one mass, losing their tails and becoming mo-

tionle.ss. After a time the mass looks very

granular. Finally it bursts, and there pours

out a cloud of exceedingly fine particles. After

watching the cloud of particles for some time

Dallinger saw fully formed bacteria issuing

from it. In fact the particles were spores or

seeds, which, in a sufficient time, with the aid

of heat, moisture, and nourishment, developed

into the adult forms. This is multiplication

by spore formation. In two wa}’s, therefore,

bacteria multijfiy.

The Bacillus is a third form of micro-organ-

ism. It also is rod-shaped (Latin, hacillum, a

Fig. 17!).—Tlie Bacillus of orclinar.v ]iutrcfaction.

A. 1, single bacilli; 2, bacilli forming threads and developing

spores. The bright oval body in the centre of each bacillus is a spore.

B. 1, ordinarj’ form without spores; 2, with spores; 3, free spores; 4, a

mass of spores. (After Klein.)

little rod). It is larger than the bacterium.

Bacilli are particularly aj)t to form long chains

or tlireads, being strung on end to end as they

increase in numbers. They increase both by
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division and by spore formation, like the bac- 1

teria. Fig. 179, A. 1, shows three bacilli. At 2

is seen a chain. In the body of each bacillus is

seen a bright oval dot. This represents a seed

or spore. It increases in size at the ex])ense of

the jelly-like material forming the substance of

the organism, till it bulges out the inclosing

membrane. At last the membrane bursts, and
the spore is discharged. If it is surrounded

by nourishing material it will develop into the

full-grown bacillus. If not so favourably placed

it may still retain its vitality. In fact sjjores

may be exposed to all kinds of unfavourable

conditions—to cold or to heat; they may become

dry and be dispersed as dust. But let this ap-

parently lifeless dust be brought into favouiuble

conditions of moisture and warmth, with nour-

ishment at hand, and forthwith the sjjores will

grow, and adult forms will be produced from

them in abundance. Fig. 179, B. shows bacilli

with spores, and a mass of spores.

The Vibrio (Fig. 178, I). 1 and 2) is a rod-

shaped, and wavy or jointed oi-ganism. It

moves about by rapid wave-like motions.

The Spirillum is the last form that need be

mentioned here. It is represented in Fig. 178,

D. 3.

All of these, we have seen, multiply by one

of two ways, either by division or by the forma-

tion of spores, but the rapidity of their increase

is beyond conception. In one brief hour, under

favourable conditions, one may perceive the

whole progress of their life history. Here is a

comparatively simple calculation, but one whose

results are so enormous that the authority of

one of the most distinguished of investigators

is given for its accuracy, that of Prof. Feidinand

Cohn of Breslau. Given that one bacterium will

-divide into two in one hour, then each of these

two in another hour will divide, making 4,

after three hours there ai’e 8, and so on. At
the end of 24 hours from one bacterium there

are developed HJi millions (16,777,216). After

48 hours the number amounts to 281^ billions,

and after 3 days to 47 trillions. Into a flask

containing a clear, transparent, organic fluid,

and under favourable conditions, sow a drop of

water containing but one bacterium, and such

as this is the result. Nevertheless the multi-

plication is not indefinite; it is indeed strictly

limited. It is from the contents of the organic

solution that the bacteria obtain the nourish-

ment for their life and gi’owth. As soon as

they have exhausted the nutriment they can

no longer multiply, and will sj)eedily cease to

exist.

Accompanying their multiplication changes

take place in the clear fluid which are quite

visible to the naked eye. It becomes muddy,

turbid, and loses its transparency. When the

bacteria have exhausted the nourishing material,

tliey fall to the bottom as a deposit, and the

fluid may become again quite clear, but altered

in constitution, because its complex constituents

have been rent asunder to supply food to the

organisms.

Now two questions arise— questions which

have been already alluded to in the historical

sketch given on ]>p. 385, 386, and the answers

to which have been also indicated, but ques-

tions which must be again referred to. They

are these: What is the origin of these bacteria?

and what is their relation to putrefaction, from

which they are never absent? To each question

there are two answers; to the first, as to the

origin, the old answer is expressed by the

phrase, “spontaneous generation;” that is to

say, organic substances may give birth to them

under certain conditions of heat and mois-

ture
;
the modern answer is. They have always

parents like to them. To the second question,

their relation to putrefaction, one answer is.

They merely accompany it
;
the other is. They

cause it, and without them it cannot be. Now,

in spite of experiments like those of Schroeder

and Dusch, men of high scientific attainments

held and yet hold the view of spontaneous gene-

ration. It does seem absurd to believe that

one cannot expose anything to the atmosphere

for a single instant without there being de-

posited on it invisible particles of dust, includ-

ing seeds, spores, or germs of bacteria or bac-

teria themselves, which await only a favoi;rable

o[)portunity to develop and attack, if it is liable

to attack, the substance to which they have ad-

hered. But this appai’ent absurdity, by a series

of beautiful experiments, was shown by Prof.

Tyndall to be a fact. Everyone knows that if

a room be darkened by closing the shutters, and

if a beam of sunlight be allowed to enter by a

chink or crack in the shutter, its track will be

revealed by myriads of dancing motes that catch

the light and dis])erse it. The track of a .beam

of the lime or electric light will be shown in the

same way. But for these dancing ])articles of

dust the light would only light up the object

on which it fell, its pathway would be invisible.

Tyndall constructed a chamber whose top, floor,

back, and sides were of wood, and whose front

was of glass. In the floor were openings through

which test-tubes were passed, their mouths open-

ing into the chamber. A strong beam of light
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was thrown into the chamber, its path being

clearly visible owing to the dancing particles.

The chamber was then allowed to stand undis-

turbed
;
and three days later, when a beam of

light was again thrown into it, its pathivay was

invisible. This showed that the air was per-

fectly free from suspended particles, which had

all attached themselves to the sides or fallen to

the bottom of the chamber. Into the test-tubes

an organic fluid, capable, therefore, of decom]50-

sition, was carefully poux’ed through an opening

in the roof. The projecting ends of the tubes

were allowed to dip into a bath of brine, which

was boiled for 5 minutes. The bath was then

removed and the chamber allowed to remain.

For months it stood, the fluid showing no signs

whatever of putrefactive change, while the fluid

in similar tubes, subject to the same treatment,

but standing in the open air of the laboratory,

rapidly decomposed. But a few days after the

chamber had been disturbed, so as to raise

the dust, the fluid in every tube gave way and

was found to swarm with bacteria. Experi-

ments with all sorts of infusions gave precisely

similar results. Moreover, Tyndall showed that

air strained through cotton wool or heated by
passing through a red-hot tube no longer re-

vealed the patlnvay of a beam of light—was de-

prived, that is, of solid particles, thus explain-

ing fully how air admitted to flasks plugged
with wool did not produce decay in any organic

material in the flasks. In truth these and mul-
titudes of other experiments show convincingly

that the air is everywhere laden with solid

particles, including germs which, sown on suit-

able soil, rapidly multiply, their multiplication

being accompanied by all the stages of putre-
faction. They exist everywhere, but more
thickly spread in towns than in the country,
becoming fewer as one recedes from human
habitations, but they are present, nevertheless,
in the atmosphere far removed from human
dwellings, on the heights of the Alps as in the
most densely-peopled valleys.

It is by the French chemist, Pasteur, how-
evei, that the most complete and brilliant series
of experiments was performed that disposed of
the theory of spontaneous generation.

He was led to these experiments by studying
the action of yeast. Leeuwenhoeck had noticed
little round bodies in beer, and in 1837 Cagniard
Latour had observed that the fermentation of
beer was accompanied by the growth of these
little bodies. They are called torula?, and are
not bacteria. They are round or oval, and
multiply by budding. But Pasteur proved that

the fermentation was the expression of the

active life of this small cell
;
that, to obtain cer-

tain materials requisite for its nourishment, it

attacked the sugar present in the fluid, and as

a result of splitting it up produced carbonic

acid and alcohol. From the fermentation of

beer he passed to the butyric and lactic fermen-

tations—actions whose results anyone may see

by watching the process of the souring of milk.

He demonstrated that in each case the fermen-

tation was the work of an organism introduced

from without. The production of vinegar he

showed to be also the work of a bacterium.

Introduce yeast into beer-wort, it grows and

flourishes, and alcohol and carbonic acid eras

are formed. But the yeast soon exhausts the

material on which it grows, and immediately its

own activity ceases. But it has not exhausted

the capacity of the liquor to nourish various

other kinds of living things. This is the golden

opportunity of bacteria, which may then become
active, and by the fermentive process they in

turn set up beer becomes sour. Beer, vinegar,

and wine in turn received Pasteur’s attention,

and in each case he separated the living agent,

different in each, whose growth was the direct

cause of the change. Let bacteria foreign to

the fermentation proper in each case be in-

troduced, and beer becomes sour, vinegar be-

comes flat and tasteless, wine is converted into

vinegar. These questions were inextricably in-

terwoven with the wider one of spontaneous

generation. This Pasteur also attacked by
means of such experiments as have been indi-

cated, though not in their historical order, and
which Tyndall’s experiments, performed later,

amply verified, so that Pasteur was able to de-

clare; “There is not one circumstance known
at the present day which justifies the assertion

that microscopic organisms come into the Avorld

without germs or without parents like them-
selves. Those who maintain the contrary lia^m

been the dupes of illusions and of ill-conducted

experiments, tainted v'ith errors which they

knew not how either to perceive or to avoid.

Spontaneous generation is a chimera.”

But many observers have taken organic infu-

sions—an infusion of hay, for example—have

boiled them in flasks, duly sealed the necks,

and have laid them aside, and yet after a suf-

ficient time bacteria have been found in them
multiplying. Such results have been obtained

by the most experienced observers, when no
doubt existed as to the experiments being well

conducted. The explanation in due time was
forthcoming. The fully-developed bacteria are
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destroyed by a temperature much below that of

warm water, not so their spores. These seeds,

or eggs as one may call them, resist the tein-

perature of boiling water, i)rolonged even for
j

several minutes, and in some cases even for
j

hours, so that, when set aside, by and by the

boiled infusion will give way owing to the

growth of the eggs to the fully active bacteria.

Indeed tliey are unusually resistant, defying

the action not of heat only, but also of extreme

cold. One may freeze the solution containing

the bacteria, one may keep them for hours at

a temperature many degi’ees below zero, the

bacteria themselves die, but their spores are

only dormant, and will awake up to life soon

after the usual temperature is restored. Drying

they successfully encounter as wefl as the action

of many chemical agents.

Thus one objection after another has been

set aside, till it becomes conclusively evident

that there is present in the atmosi)here a vast

number of germs of various kinds, each kind

capable of setting up a fermentation peculiar to

itself, that putrefaction is only one kind of

fermentation, the expression of the life and

growth of a particular germ whose activity

liberates from the organic substances on which

it lives sulphm-ous and other badly-smelling

gases, and that, if by any means the organic

substance is kept free of the living things, it

will not putrefy, will not break down, but will

remain in its organized though lifeless condition.

From this point of view the germs of putre-

faction cease to be mere interlopers, parasites,

breeders of corruption. They come to occupy

a recognized and legitimate })lace in tlie consti-

tution of nature. Nay, not only do they fill a

recognized place, but they discharge a necessary

function, they play indeed a beneficent part

in the drama of life. The world of lifeless

matter consists— let it be put roughly and

broadly— of a number of elements, carbon,

oxygen, hydrogen, nitrogen, sodium, potassium,

phosphorus, sulphur, &c., associated together in

various ways, oxygen and hydrogen as water,

oxygen and nitrogen as atmospheric air, potas-

sium, .sodium, ]>hosphorus, in various combina-

tions as salts of various kinds. Now these sub-

stances are just such as jdants, the lower ani-

mals, and man require for their nourishment.

But neither the lower animals nor man can

take these inorganic substances and convert

them into the living matter of their bodies.

A diet of phosphate of lime, chloride of sodium,

and potassium, charcoal, and so on, with a

liberal allowance of air and water, though con-

taining the same elementary substances as are

found built up into muscle, nerve, and bone

in a human body, is but as the sand of the desert

to a hungry man. Six feet of earth may be a

liberal allowance foi- his grave, but not for his

re])ast. Not so with the plant. From the earth

in which it is rooted, from the air to which it

stretches its arms, it draws just the same ele-

ments as have been named, and builds them up

into much more comjdex forms, into highly-

organized substances. On these complex com-

binations of the same original elements animals

and man can live. The ox crops the herbage

and builds up in its own body into still higher

forms the organic substances the plant yields to

it; and man in turn derives nourishment from

the substances the plant and the lower animal

prepare for him, composed though they be of

the same materials which, as beggarly ele-

ments, are practically valueless for him. And
now what would happen, suppose there was

ever a building up and never a breaking down ?

The plant, which is the first workman in nature’s

great manufactory, which performs the first

stage in the process of converting the raw ma-

terial into the finished article, the plant cannot

live on boiled mutton, nor yet can it feed on

the bodies of its dead conqjanions. It is the

elements it seeks. But if it is perpetually build-

ing up the elements into organic substances its

own supply of nourishment will some day be

exhausted, it will cease to live. If balance

is to be maintained, the process by which orga-

nized bodies are broken down into elements

must keep pace with the process by which ele-

ments are built up into organized bodies. Death

is necessary to life. This breaking-down process

the lower animals and men to some extent ac-

complish. A man eats bread and meat, he takes

into his body complex substances, he transforms

them into material for his use; they abide in

his body for a longer or shorter time, give him

the means of obtaining heat and energy, and

are then cast out, as carbonic acid gas, water,

1

urea, and salts—practically restoi'ed, that is to

say, to their elementary form, broken down

from their complex state. But animals and

men die. Their bodies ai’e masses of complex,

organic substances, in that form useless for any

jaactical part in the cycle of life. But now to

vsweej) away this useless mass an invisible host

of busy workei'S descends from the air, who take

possession of the body, send detachments far

and wide into its inmost recesses, and rest not

day nor night till they have rent asunder from

one another the wondrously piled molecules of



Fevers.] GERMS AND SILK-WORM DISEASE. 391

albumen, of fat, of uei've, of blood, till they

have broken down the walls and torn from one

another the stones of the tabernacde of llesh—
till they have I’estored again to earth and air

that which years before the plant took from

them. No putrefaction without organisms; and

thus life presides over the work of death.

Now, these facts that have been stated su]>ply

the foundation of the modern view of infection

and contacrion. The resemblance between fer-
O

mentations and putrefactions and various dis-

eases, sjjecially those of an infectious or con-

tagious sort, had long ago been remarked
;
and

if the one set of occurrences was the work of

organisms or germs, why not the other'? Why
not? In 1850 a French doctor, Davaine, on

examining with the microscope a drop of blood

from a patient who had died of splenic fever,

observed little thread-like bodies about twice

the length of a blood corpuscle. He paid little

heed to his discovery. But in 1863, excited by

the proof Pasteur had meanwhile offered of

organisms of a similar nature being the cause

of various fermentations, he made new obser-

vations, and found the same thread-like body

constantly present in the blood of sheep and

rabbits dead of the disease. These are the first

definite observations that link contagious dis-

eases to the life and growth of germs.

Now it so happens that about the same time

ruin was threatened to one of the industries of

France, that of silk culture, by the presence of

a mysterious disease among the silk-worms that

spread like a plague not only in France, but in

Spain and Italy as well. In 1865 the loss to

France by its ravages amounted to over four

million pounds sterling. No measure that could

be thought of seemed of the least value to stay

its progress. In the distress the government of

France turned to Pasteur, who had taught the

French wine-growers how to prevent disease

in their vines, and besought him to render his

assistance. He visited the affected districts, and
was speedily able to afiirm that the disease was
due to the presence in the insects of minute cylin-

drical bodies about 5 (5̂ (jfjth of an inch long, and
therefore only discoverable by the microscope.

These microscopic organisms had been observed
years before by an Italian naturalist, Filippi;

but whether they had any connection with the
disease was not known. Pasteur proved they
were the cause of the disease, and that it was
contagious. He showed that if a silk-worm, in

whose body the round bodies were present, was
pounded up with water in a mortar, and the
poundings painted with a brush on tlie leaves

on which healthy worms were fed, they would

all without fail be smitten with the plague. For

three years he worked at silk-worm disease,

and succeeded, with grievous injury to his own

health, in unearthing its precise nature and in

devising means for its arrest, by the adoption

of which prosperity was restored to this indus-

try. During this time, and for some years after,

a hot discussion had been going on about Da-

vaine’s discovery of bacilli in splenic fever. In

1876 a young physician living near Breslau,

Dr. Koch, published a paper giving a full ac-

count of the life history of the splenic-fever

bacillus, and a complete demonstration that its

introduction into the body of animal or man
was the only cause of the disease. In the fol-

lowing year (1877) Pasteur, driven into the

question of contagious diseases by his experi-

ments on beer, wine, and silk-worm diseases,

investigated the question, and confirmed and

extended the results of Koch. Now what of

splenic fever? It may attack the hoi’se, the

cow, the sheep, and man. In some yeai’s France

lost by it in cattle from a half to one million

pounds sterling. It is rampant, not in France

only, but in Spain, Italy, Russia, and Egypt. It

has appeared in this country, transported from

Russia hy hair. It is sometimes called xcool-

sorters’ disease, because in this coi;ntry it has

been chiefly wool-sorters that have been at-

tacked by it. The evidence is conclusive that

the hides had been those of animals dead of

splenic fever. Some of the blood of the animal

containing the germ that is the cause of the

disease, had soiled the skin and the bacillus had

produced spores. These seeds had clung to the

hairs, and in spite of drying had retained their

vitality. In the process of sorting they had

been detached and had gained entrance to the

bodies of the sorters by the breath or in some

other way.

It is worth stating what is the general method

adopted in investigating the nature of micro-

organisms. By the use of very highly magni-

fying powers, and by the use of staining agents,

they can be seen under the microscope. In the

blood of an animal dead of sidenic fever an or-

ganism was discovered by means of the micro-

scope, but no infonnation could thus be gained

as to its relationship to the disease. Often,

moreover, various kinds of such living things

were found, and the question arose which kind,

if any, was it that produced the disease. Ex-

perimenters, therefore, attempted to grow arti-

ficially the different organisms. Some flourish

and multiply in chicken -broth, others grow
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well on gelatine, some on raw i)otatoes, while

various other solids and fluids were found cap-

able of nourishing them. Experiment showed,

moi'eover, that a particular form of organism

flourished so well in one particular fluid that,

though this kind with many others were put

into a flask of the fluid, the particular form

took entire })ossession of the fluid, and no other

had a chance of life against it. Here, then,

was a method of sifting out one kind from

another until a fluid, containing one form only,

was obtained with which to experiment. Thus

a drop of blood taken from an animal dead of

splenic fever is placed in a flask containing

meat-broth, which has been shown to be free of

germs of all kinds by having stood for several

days or weeks, after being boiled, without the

least trace of decomposition occurring in it. The

flask is plugged with wool, and is maintained at

a certain heat. In a few hours the bacilli of

splenic fever, present in the drop of blood, have

multiplied enormously. If other kinds of or-

ganisms were present in the drop they may
have grown too, but to a less extent, because

the soil, so to speak, is not so suitable for them.

From this flask a drop of fluid is taken and

transferred to a second flask containing the

same pure broth free of germs. The special

bacillus multiplies here again, otlier forms less.

From the second flask a drop is transferred to a

third, and so on through six or seven flasks, till

a fluid is obtained containing the one particular

organism only, all the others having died out.

This flask now contains what is called a pure

cultivation. Now if the bacillus contained in

this fluid is the cause of splenic fever, then the

injection of a small quantity of the fluid into

an animal, capable of taking the disease, ought

to produce the disease in the animal. If it pro-

duces the disease, then in the blood of the ani-

mal the same bacillus should be found, and

from a drop of the blood new quantities of the

organism ought to be capable of being reared,

by means of which, in turn, the disease can be

again communicated. All these different pro-

cesses must be gone througli before it can be

said with perfect cei’tainty that the ])ai’ticular

germ is the active cause of the particular dis-

ease. Besides all this, it is plain that when a

cultivation of the germ is obtained, experi-

ments may be performed to determine what

substances hinder and what aid its growth,

whether carbolic acid, Condy’s fluid, or other

agents, kill it, and so on. By .such means in-

formation may be gained that would enable the

disease to be arrested or stamped out.

A remarkable illustration of this maybe given

from Pasteur’s work. He found that hens never

took splenic fever, and that the disease could not

in an ordinary way be communicated to them.

Now a degree of heat equal to 44° Centigrade

kills the splenic-fever bacillus, and the heat of

hen’s blood is 41° or 42°. He thought perhaps

the high temperature of the fowl’s blood jjre-

vented it from taking the disea.se. So he took

a hen and placed it in a cold- chamber till its

bodily heat was lowered to 37°. He then in-

jected the poison; it took the disease and died.

He did the same with another fowl; but this

time, at the height of the attack-, he placed it in

a warm chamber to raise its bodily heat up to

or above the usual. It recovered. But, again,

Pasteur found that an animal, that had recovered

from one attack of splenic fever, was safe from

a second attack. He found that he could cul-

tivate the splenic bacillus through hundreds of

generations without its violence being the least

art'ected, provided one cultivation followed an-

other within an interval of hours. If, however,

a cultivation of the organism were left for days

or months with a due supply of pure air, its vio-

lence was remarkably diminished, and if this

weakened bacillus were injected into an animal

the animal was very slightly affected for a short

time, hut was rendered incapable of acquiring the

fatal form of the disease.

Pasteur announced his discovery; he was

offered a test and accepted. In May, 1881

—

probably many remember an account of the

experiment in the papers—in tlie presence of

veterinary surgeons, agriculturists, and othei’s,

a flock of 50 sheej) and 10 cows were brought

before him. Into the bodies of 25 sheep and 6

cows he introduced some fluid containing the

weakened germ, the remaining 25 sheep and

4 cows were untouched. Three weeks later

the mo.st fatal form of tlie poison was injected

into the bodies of all the 50 sheep and 10 cows.

Two days later the 25 sheep that had not I’e-

ceived the weakened germ were dead, and the

4 cows were very ill, while tlie 25 sheep and

0 cows which had received it v^ere comfortably

browsing. Since that day, up to the end of

1883, more than lialf a million of animals were

vaccinated (so to speak) in France against

splenic fever, with a consequent reduction of

the death rate from that disease to c^f

what it was among non-vaccinated animals.

Briefly, then, splenic fever has been found to

be due entirely to the presence in the body of

the affected animal of a particular living or-

ganism, and the result of that knowledge has
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been to indicate the means for stamping out the

disease.

The true nature of another disease, that of

tuberculosis, lias within recent years been re-

vealed by methods of inquiry similar to those

just described, pursued by the distinguished

German observ'^er. Dr. Koch. It has been stated

(p. 278) that tubercle is the chief cause of con-

sumption of the lungs and consumption of the

bowels, and of some forms of inflammation of

Fig. 180.—Bacilli in Spit of Consumptive Patient.

the membranes of the brain (p. 101). In the

little nodules of tubercle (p. 278) Koch found a

small organism, a bacillus (Fig. 180). He was

able to grow it artificially, and by injecting fluid,

containing his reared germs, into animals, he

caused them to be affected b}'^ the disease. In the

s}iit of consumptive patients the tubercle germ

is found. The spores or seeds of the germ are

not destroyed by drying, so that when the spit

has become dry the seeds may be wafted about

in the air, may be drawn into the lungs of a

healthy person, may take root and grow and

produce the disease. The popular objection,

therefore, to sleep with, or be the close com-

panion of one suffering from consumption, is not

without scientific justification. On the other

hand, the germ of tubercle needs a high tem-

perature for its development, and it is not

therefoi’e likely to thrive in the outside world

in temperate climates.

After the epidemic of cholera in Egypt in

1883, which spread to France, Italy, and Spain,

investigations were undertaken to discover

whether any special organism could be de-

tected having any particular relationship to the

disease. French, Gernian, and British commis-
sioners were appointed for the purpose. Dr.

Koch, wlio was head of the German commis-
sion, detected a peculiar bacillus, shaped like a
comma (,)—the comma bacillus, in the intes-

tines of persons who had died of cholei’a, in the
discharges from cholera patients, and also in

water of which persons had drunk, who had
afterwards been seized with cholera. He be-

lieved that this bacillus was the active agent in

the production of the disease. Animals, how-

ever, are not susceptible to cholera, and the

essential link in the chain of evidence, namely,

the production of cholera in animals by the in-

jection into their bodies of the pure cultivation

of the organism, could not be obtained. In 1885

Dr. Klein, the head of the British commission,

reported as the result of his investigations his

inability to accept Dr. Koch’s view. At present,

therefore, the relation of mici’o-organisms to

cholera is not definitely determined.

In the blood of persons suffering from relap-

sing fever another form of micro-organism—the

spirillum (Fig. 178) has been found in great

numbers, and during the intervals of freedom

from fever they disappear from the blood. The

fever has been produced in monkeys by inject-

ing into their bodies blood fi’om persons suffer-

ing from relapsing fever, and thereafter the

spirilla have been found multiplying in the

monkey’s blood.

A micrococcus (p. 387) has been found in

Erysipelas (Bose, St. Anthony’s Fire), and the

injection of the artificially reared organism into

rabbits has produced erysipelas in them.

In the annual reports of the Registrar-General

the following diseases are classed as zymotic,

that is, as resembling fermentations, and appa-

rently due to some poison operating in the blood,

which poison might consist of living organisms

such as have been described:

—

Small-pox.

Measles.

Scarlatina.

Diphtheria.

Quinsy.

Croup.

Whooping Cough.

Typhus.

Enteric or Typhoid.

Simple Continued Fever.

Erysipelas.

Puei’peral Fever.

Carbuncle.

Influenza.

Dysentery.

Diarrhoea.

Simple Cholera.

Ague.

Kemittent Fever

llheumatism.

Now micrococci (p. 387) have been found in

small-pox, scarlet fever, diphtheria, and in the

diarrhoea of children, and bacilli (p. 387) have

been found in dysentery and typhoid fever,

although as yet no definite relationship has been

proved between the organisms and these par-

ticular diseases. Inasmuch, however, as a micro-

coccus has been found caj)able of causing ery-

sipelas, and bacilli of different kinds capable of

producing sjfienic fever, consumption, and ap-

j)arently cholera, it would appear probable that

it needs only patient reseai'ch, like that of Pas-

teur and Koch, to reveal the connection be-

tween all infectious disease and the growth of

micro-organisms. How, precisely, the oi’ganism

operates in the production of the disease it is
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not easy to determine. It seems probable that

the multiplying organism produces some chemi-

cal alterations in the blood and tissues of the

animal attacked, and that the diseased condi-

tions are the consequences of these alterations.

The organism may do this by splitting up cer-

tain constituents of the blood and tissues in

order to obtain what it requires for its own
growth; or it may be that, in the course of its

own growth and multiplication, the organism

produces some special substance, a ferment,

for example, and that it is owing to the oper-

ation of this special substance, manufactured by

the organisms, that the symptoms of the disease

are manifested.

These considerations have some very practical

issues. Every infectious or contagious disease

appears to be due to some form of micro-

organism, one particular organism for each par-

ticular disease. The germ or organism of scarlet

fever can produce only scarlet fever. It can

never ])roduce measles nor typhoid fever any

more than from corn, sown in the ground, can a

crop of potatoes be expected. Each organism

produces its own disease and none other; and the

special disease cannot arise unless its germ has

gained entrance to the body. They may gain

entrance in many ways. They may be ])resent,

like putrefactive germs, in the air, in food, in

drink. They may be received on one’s clothes;

they may be harboured under one’s thumb-nail;

a hostess may dispense them with her hospi-

tality
;
a friend may impart them by a kiss.

But, though the channels by which they spread

are inexhaustible, they have one origin and one

only, and that is a preceding case of disease.

Germs of measles, of diphtheria, of tyjdioid fever,

can no more develop anew than can germs of

putrefaction, which, it will be remembered, are

always derived from parents like to them. If

typhoid fever germs gain entrance to a pei'son’s

body they came from the body of some one,

whether he can be found or not, who had the

fever before him. The organisms enter the

body of a person and multiply there. They are

cast off from his body, some by the air which

be breathes out, some by his skin, some by the

kidneys, some by the way of the intestinal canal.

One kind of germ may be particularly abundant

in the discharges, may be able to multiply in

organic fluids, so that the smallest quantity of

such a fluid gaining entrance to food or drink

is capable of imparting the disease to those who

partake. Another kind of germ, on the other

hand, may be drowned, so to speak, in liquid,

and may rather be propagated by spores sus-

pended in the air. But that is a mere detail in

the life history of the germ. In all cases, how-
ever, it is the introduction of the bacterium, the

micrococcus, the bacillus, or whatever it be, it

is its entrance into the body, by whatever chan-

nel, that sets up the disease.

This view of infectious diseases thus affords

the hope and suggestion of a method of dimin-

ishing, if not of getting lid of, such diseases

altogether, and to some extent also indicates the

direction in which their cure is to be sought.

If the particular organism of each contagious

disease were known, the condition of its life

and activity understood, and the circumstances

hurtful to, or destructive of, its life fully ascer-

tained, there is great probability that this know-
ledge would at once suggest a method by which

its multiplication in the living body could be

arrested, and the disease thus cured. Even
without such knowledge, however, the view

indicates the means for arresting the spread of

contagious diseases and diminishing their oc-

currence. The means consist in preventing the

spread of the gex'ms from an existing case of

disease. Too often, however, one case of a con-

tagious disease is simply the breeding ground

of a multitude of other cases, because no steps

are taken to prevent the scattering abroad of

the germs. To prevent such an occurrence

methods are adopted for destroying the disease

germs that have proceeded from the patient’s

body. These methods are stated under Disix-

FECTION.

Two misunderstandings must be guarded

against. In the early part of this article the

gi’ounds were stated for the assertion that the

organisms of putrefaction were everywhere, and

could not be avoided. There can be no doubt that

everyone daily swallows and draws into the lungs

hundreds of them. These germs of putrefaction

are ])owerless to harm the living human body.

Moreover, by no possibility, it would appear,

can such organisms be changed into forms ca-

])able of acting in a poisonous manner on the

living body. To repeat, it is not the ordinary

germ of putrefaction that does harm; it is a

])articular form of organism for each particular

disease. The second point to be noticed is that

disease germs may gain entrance to a person’s

body and yet he may not suffer from the dis-

ease. Just as in nature each j)lant grows best

in a particular soil, and in some kinds of soil

certain jilants cannot grow at all, so disease

germs may enter a person’s body but be unable

to thrive there. In other words, the person is

able to resist the disease. Just as there are
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soils tliat will grow anything, so there are

persons who catch everything that is going.

Nothing gives a man so great disease-resisting

power as good health. That man secures him-

self best against infectious as against other dis-

ease, so far as man can secure himself, who,

besides keeping far from the source of the infec-

tion, lives regularly and temperately in diet and

in conduct.

Epidemic and Endemic. It is the fact of

contagion that gives the peculiar character to

diseases called Epidemic diseases. One person

affected with small-pox comes into a community.

In a short time others catch it from him. Each

one of these communicates it to others, and thus

the disease spreads among the people. It be-

comes epidemic (Greek epi, upon, and demos,

the people). Small-pox, measles, and scailet

fever are thus types of epidemic diseases, dis-

eases capable of over-spreading a community in

a brief period. On the other hand such diseases

may appear here and there, not spreading for

some reason or another, but an odd case occur-

ring unconnected with others, so far as known.

Such cases are said to be sporadic. In opposi-

tion to epidemic is the word endemic. The

essence of an epidemic disease, as we have seen,

is a poison, capable of multiplying in a human
body, of being cast out of the body, and of being

j^assed fx'om pei'son to person, communicating

the disease. Now an endemic disease is not

one which can be so passed and conveyed from

one person to another regardless of place. It is

linked with some particular district, so that a

person is not liable to it unless he comes within

the affected district, and perhaps by leaving the

district he may get rid of it. It depends, that

is to say, upon some peculiarity of climate, of

water supply, or drainage of the district in

question. Thus goitre (p. 210) affects persons

living in certain parts of Derbyshire, in certain

Swiss valleys, &c., and persons will not be

affected by it if they keep away from the loca-

lities whex'e it prevails. It is not, therefore,

epidemic, but endemic.

DISINFECTION.

It has been shown that infectious diseases are
communicated from a sick person to a healthy
person by mateidal thrown oft’ from the body of

the sick person, the active part of the material
being probably some form of living organism.
It has been seen that the poisonous material
may come off from the patient’s body in his
breath, in discharges from the mouth and

throat, from the skin, from the bowels, and

from the kidneys. It is desirable that as soon

as possible all poisonous material should be

destroyed in one way or another to prevent the

spread of the disease. All the means employed

to accomplish this are included under the term

disinfection, and the materials that may be used

for the purpose are called disinfectants.

The disinfectants commonly used are carbolic

acid, chloride of lime, Condy’s ftuid (which is

a solution in water of permanganate of potash),

sulphurous acid, obtained from burning sul-

phur, Burnet’s fluid (a solution of chloride of

zinc), sulphate of copper (blue vitriol) dis-

solved in water, and sulphate of iron (copperas),

sulphuric acid (oil of vitriol), and hydrochloric

acid (spirit of salt).

These substances ought to be used in such a

way as to destroy the matter of contagion. There

are some substances which, strictly speaking, do

not destroy the contagious matter, but simply

prevent its growth and multiplication. These

are called antiseptics; and a good example is

carbolic acid in weak solutions. The liviii" mat-O
ter of contagion cannot multiply when exposed

to the action of an antiseptic, but if the anti-

septic be removed the contagion may then go

on to multiply. Its growth is merely arrested

for the time being—the living organisms are not

killed. There is another class of substances

which may remove the offensive smell of decay-

ing matter without killing or hindering the

growth of contagion in it. These are deodor-

ants. It is a true disinfecting action that is

wanted, an action which will kill the contagion,

so that neither at the moment nor at any future

time can it become capable of doing harm.

The manner in which disinfectants should be

em])loyed for various purposes will now be

stated.

To disinfect a patient’s body. The patient

should be kept jxerfectly clean. His body should

be sponged daily with lukewarm water, to which

a small quantity of ordinary vinegar (acetic acid)

may be added. When scales or crusts are sepa-

rating from the skin, the body should also be

daily anointed with lard, or with olive-oil or

glycerine, with every 40 ounces of which one

ounce of j)ure cai’bolic acid should be mixed.

This prevents the scales, &c., being scattered

about in the air of the room, and at the same
time acts as a disinfectant.

To disinfect nurses’ or other attendants’

hands, the best method is washing in Avater

made pink with Condy’s red fluid, or the

permanganate of potash itself, or in w'ater in.
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every two pints of which I^ ounces of carbolic

acid have been dissolved. All dirt shoidd be re-

moved from under the nails in the process of

leashing.

To disinfect clothes, they should, imme-

diately on removal from the patient, be steeped

for at least an hour in water, every gallon of

which contains a quarter of a pint of carbolic

acid. The acid is, however, dear; in its place

water containing two ounces of chloride of lime

to the gallon (1 pound to 8 gallons) may be

used, and has the merit of cheapness. Care

must be taken that only the clean water is

used, containing no particles of the lime, which

would burn the clothing. To prevent this a

wooden tubful of the solution should be made

at a time. The chloride of lime should be well

stirred with a stick and then left to settle.

After it has quite settled the clear liquid from

the top can be drawn off as required. After

steeping tlie clothes should be washed and

boiled. Eags and scraps, not to be kept, should

be immediately burnt. Articles of clothing that

cannot be so steeped and washed, beds, &c.,

should be exposed to the fumes of sulphur, ap-

plied as directed for disinfecting rooms.

To disinfect discharges from the bowel,

&c., they should be pa.ssed into vessels already

containing a disinfecting solution. A. cheap one

is made by chloride of lime, one pound to the

gallon of water. A stock of it should be kept,

and some placed in each vessel as required.

For the same purpose water, containing oil of

vitriol (sulphuric acid), in the strength of one

ounce of acid to a gallon of water, may be em-

ployed. A mixture used for the same purpose

is made of 8 ounces of sulphate of zinc (white

vitriol), 1 ounce of carbolic acid, and 3 gallons

of water. On the whole, the chloride of lime is

as useful as any, and very cheap. Plenty of the

disinfectant should be mixed with the discharge.

When the whole has been emptied into a water-

closet the basin should be well flushed with

water, to prevent the disinfectant collecting in

the pipes and eating through them. If there is

no water-closet— if, for instance, a dry closet is

in use, as in the country—the discharge should

be received in a vessel containing a solution of

oil of vitriol or spirit of salt (of the strength of

1 ounce to 20 of water); chloride of lime should

be added, and the whole thrown into a pit in

the o-round far from all wells or other watero
supply, and fresh earth thrown upon it. All

chamber vessels snould be washed in an acid

solution, water containing one ounce of oil of

vitriol, or spirit of salt, to the gallon.

To disinfect rooms, sulphur or chloride of

lime should be used. WindoAvs must be tightly

closed, flrei)laces and all crevices and cracks

properly blocked up. Articles of clothing, bed-

ding, &c., should be hung on lines. An iron

vessel is placed in the middle of the room, con-

taining one pound or more of sulphur, accord-

ing to the size of the room (1 pound for every

1000 cubic feet of space), and, when everything

is ready, the sulphur is to be lighted by placing

a live coal on it. The door is then tightly closed

and left so for 24 hours. Thereafter windows

and doors are opened
;
and the room is freely ven-

tilated for other 24 hours. After this has been

done the ceiling should be whitewashed and the

walls washed down. If the walls ai-e papered,

the paper should be washed oft' and burnt.

Wood-work should be washed with water and

soft soap. If chloride of lime be used it should

be placed in a large shallow dish, and sulphuric

acid, diluted with water, poured upon it. The

rest of the procedure is the same as described.

It is to be noted that the chloi’ine gas will

remove the colour from coloured stuffs.

Heat is by far the best disinfectant. The

best way of disinfecting beds, bedding, and

articles of clothing that cannot be washed

easily, is to expose them in a hot-air chamber

for two hours or more to a heat ranging be-

tween 210 and 250° Fahi-enheit.

As such an arrangement is only jDossible in

hospitals, &c., and many other methods of dis-

infection are often not at hand, it should be

stated that the sanitary authorities of Glasgow

have found that thorough washing and boiling,

in the ordinary Avay, are sufficient to disinfect

them completely. In the absence of other

methods, then, if all clothes of every description

were plunged, immediately on removal from

the patient, even before passing from his room,

into tubs containing water and ordinary wash-

ing soda, and so carried from the ]iatient’s room,

allowed to steep, and then washed and boiled,

the risk of communicating disease by them

would be reduced to very little.

Rules to be adopted in every ease of in-

fectious disease to prevent infection spread-

ing

1. Place the patient in a room by himself,

from which carpets, curtains, and liangings of

every description, including pictures, &c., have

been removed. All furniture, excejit a wooden

table and chair, should also be removed. The

room should be well ventilated. This is best

done by kee])ing a fire always burning in the
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grate. The floor should be kept clean, and

sprinkled with Condy’s fluid, or solution of car-

bolic acid, 1 ounce in 20 of water. The door

should be kept closed, and a sheet should hang

outside it, and be s])rinkled daily with the

Condy’s fluid or carbolic acid solution.

2. Let none come near the room except the

nurse and medical attendant. The nurse should

wear some dress that will wash. She should keep

her hands clean by washing, as noted above.

When she must attend to other household duties,

she should take olf her dress before leaving the

room and put on another kept hanging outside

for the purpose. She should mix as little as

possible with other members of the household.

3. All cups, plates, and utensils used by the

patient should be passed through a solution of

chloride of lime (2 ounces to the gallon of

water) immediately on being taken from him,

and should be afterwards washed in boiling

water.

4. All towels, handkerchiefs, clothes, &c., used

in the room should be steeped in the weak

chloride of lime or carbolic acid solution.

5. All the patient’s dischai’ges, spit, vomit,

discharges from bowels, &c., should be treated

as noted on p. 396. All remains of food and

drink should be similarly treated and thrown

out.

6. The patient should be kept clean, as directed

on p. 395.

7. On recovery, and before mixing with other

members of the household, the patient should

be bathed and clothed in a completely fresh set

of clothing, fi’om the skin outwards, which

clothing must not have been kept in the sick

room.

8. After the removal of the patient, the room
and all articles of clothing left in it should be

disinfected, as directed on p. 396.

9. The house should be kept clean and well

ventilated during the sickness, the water-closets

being specially attended to.

10. Should the patient have died, it is desir-

able to disinfect the body by wrapping it in

sheets wet with carbolic acid solution (1 ounce
of acid to 20 of water), or chloride of lime solu-

tion (1 ounce to 40 of water); and sawdust
soaked in either of these solutions may be
placed in the coffin.

If these rules seem troublesome to follow out,

it should be remembered that the duty to the
healthy is not leas than to the sick

; and where
they are neglected and infection spreads, the
moral guilt resting on those who have been
neglectful is great.

INFECTIOUS FEVERS ATTENDED BY
RASH {Erupion).

General characters, revel’s accompanied

by eruptions (rashes) on the skin were classed

by the old authority, Cullen, as exanthemata.

This term is derived from two Greek words, ex,

out, and antheo, to blossom, and means, there-

fore, a blossoming out. The phrase exanthe-

matous fevers is largely used in medical works

to include all the fevers, attended by rash, which

are described under the above heading. They

have several characters in common.

1. They are all due to the introduction into

the body of some special material whose growth

in the body is attended by the progress of the

disease. They are all contagious or ‘‘catching.”

2. The fever does not show itself till some time

after the poison has obtained entrance into the

body. There is an interval, that is to say, be-

tween the time the pei-son becomes infected and

the time he actually becomes fevered. This in-

terval is called the period of incubation. In-

cubation means the act of hatching, and the

idea is that the eggs, so to speak, of the disease

require to be in the body for sometime before

the disease is hatched out of them.

3. The hatching being completed, the fever

appears, lasts a definite time, and runs a certain

course in each case.

4. The disease is accompanied by a rash, of a

special kind for each fever, which appears and

lasts for a certain time, and goes through a

regular series of changes.

5. Each fever ends at a cex'tain time, in some

cases suddenly after copious sweating or loose

motions of the bowels, in other cases gradually

diminishing till it has disappeared. In the

former cases it is said to end by crisis (Greek

krisis, a decision or turn); in the latter cases it

ends by lysis, meaning a loosening (Greek luo,

I dissolve).

6. The fever attacks the same person once

only as a general rule.

Regarding these general charactei-s some

additional remarks may be made. The first—the

catching nature of the eruptive fevers—is very

important to notice. Some are much more

catching than others. Most people are aware

how difficult it is to prevent scarlet fever and

measles from spreading, and, among unvacci-

nated people, small-pox. Typhoid fever, on the

other hand, can be more easily confined if great

cai’e can be taken to disinfect the patient’s dis-

charges and to prevent them in any way getting

near to any water supply. It is also important
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to notice that in no other way can such a fever

arise than by its seed having been sown. It

cannot arise anew. It never can be caused by
exposiu’e to cold merely, by errors in diet, or in

any such way. It cannot, therefore, arise fx’om

the entrance into a house of mere sewage gas,

and the contamination of the air so caused.

This is a point not quite understood. A house

may be badly drained, or the drains may not

be perfect, and gas from the sewers may thus

pass into the house. This is undoubtedly a

great evil, because the inmates of the house,

breathing the bad air, are liable to suffer from

headaches, sickness, sore throats, and various

other states of ill-health. Still worse results

may follow, for the persons, weakened in their

general health, are thus ready victims for any

disease they may come in contact with, and

fall a prey to special diseases, which, in vigor-

ous health, they would have had a great chance

of resisting. But the gas from the drains, 'pure

and simple, cannot jxi'oduce measles, scarlet

fever, diphtheria, typhoid fever, or any other

special fever. It is only possible for such a

fever to be communicated by drains, if the pai*-

ticular poison that is the cause of the fever, has

been cast into the drains, from some house,

where that particular fever already exists. The

mere fact of a drain of a house being in a bad

condition is not, therefore, sufficient evidence of

the source of a special fever. Drains are only

one of many channels along which contagion

may spread.

The period of incubation (hatching) varies for

different fevem, as shown in the table on p. 399.

This is not to be forgotten in trying to trace the

source of the disease. A person may move from

one part of the country to another, and, some

days after he has entered his new abode, fever

may declare itself in his household. He must not,

without deliberation, blame the new house. The

disease may have been brought with him; and

it may be his old place of living that is to blame.

While these fevers always have a definite

course, the illness may not end with the natural

conclusion of the fever. Some disease of kid-

neys, lungs, bowels, or other oi’gan may arise in

the course of the fever, prolonging the illness

or cau-sing death. It is to such causes, com-

plications as they are called, that relapses are

due. They are not, as a rule, renewed attacks

of the original fever, but interruptions to the

recovery owing to the affection of .some organ

that has specially suffered.

The facts that these special fevers have a

regular progress of their own, and will end at a

certain time, unless something occurs to disturb

the course to recovery, afford important indica-

tions for treatment. So far as present medical

knowledge extends, to attem[)t to cut shoi t the

fever at any stage is vain. Such a thing would

only be attempted or suggested by ignorance.

It could only be possible if one knew the real

character of the material that caused each fever,

and of something that was able to de.stroy it in

the blood of the person ill, without also injuring

the ])atient. Such knowledge is not possessed

regarding any of the eruptive fevers (see Con-

tagion, p. 384). All, therefore, that one can

do for a fever patient is to aid the jjrogress of

the disease, to watch the state of the organs

specially liable to give way in the particular

case, and to avoid the complication if possible,

and by proper dieting to maintain the patient’s

strength for fighting out the disease.

The general treatment of fever appears

thus to be easily understood and not difficult to

carry out. In fact it comes to be a matter

rather of nursing than of medicine giving. To

a great many people such ti’eatment is too

simple. The doctor walks in daily, carefully

looks at his patient, asks a few questions, gives

some instructions about food—perhaps orders a

dose of simple opening medicine— and goes.

Some people regard this as trifling. They are

not satisfied if they have not the accustomed

“bottle” to administer in frequent spoonfuls.

The treatment is not heroic enough unless several

mixtures of various kinds and colours accom-

pany the progi'ess of the fever. If the doctor

does not “come up” to their expectations in this

respect, they busy themselves wondei’ing at it,

discuss the matter with their friends, })erhaps,

and as often as not convince themselves of the

necessity of making up for the doctor’s omis-

sions by administering, unknown to him, some

remedy they think suitable to the case. This,

or something like this, is not an uncommon ex-

perience. Now everyone in charge of a fever

patient ought to remember that the sin to avoid

is meddlesomeness. If the jxatient is kejit dry

anrl clean in bed, if small quantities of beef-tea,

milk, thin mutton-broth, and similar foods are

given frequently, so that within 24 hours suffi-

cient for nourishment has beexi siqiplied, if care

is taken that water is regularly ])assed, and the

bowels are regularly moved, for which an occa-

sional dose of castor-oil, seidlitz-])owder. &c.,

may be necessary, and if, generally speaking,

the patient is carefully and quietly tended, that

is the main part of the treatment for a case of

fever running an ordinary course.
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TABLE OF FEVERS ATTENDED BY RASH.

Name of Fever.
Period of Incubation

(HutchinR).
Rash appears. Basil fades.

Scarlet Fever. 4 to 6 days. 2d day of fever. 5th day of fever. Scarf-skin begins to peel by 10th day, and 1

continues separating for 4 or 5 weeks i

after. 1

Measles. 12 to 14 days. 3d or 4th ,, ,, 7th „
i

Small-pox. 12 to 14 „ 3d ,, „ Crusts of pox be-

gin to fall about
14th day.

Rash first pimples, then blebs, then the 1

fluid of the blebs becomes matter, and
by 14th day has dried into crusts.

Chicken-pox. 13 days. 1st ,, ,, Crusts begin to

fall about 7th
day.

Rash of pimples becomes blebs; scabs
formed by 6th day.

Typhoid Fever
(Enteric Fever).

Uncertain. In some
cases 21 days.

7thor8th„ ,, Conies out in

crops, till end of

3d week.

Fever gradually passes away after 21 days,
but is often prolonged by complica-
tions, &c.

Typhus Fever. 5 to 12 days. 5thto7th„ ,, Beginning of 3d
week.

Fever lasts 14 days. Crisis in 3d week.

Dandy-fever
(Dengue).

5 to 6 diiys. n M 5th or 6th day of

fever.

Second attack of fever and rash follows

first after two or three days, lasts shorter

time.

Scarlet Fever (Plate VI.) is extremely in-

fectious, very common among cliilclren, and

often more dangerous because of its conse-

quences than on account of the actual fever.

The symptoms of an ordinary case are that

the person complains of shivering, weariness,

headaclie and sickness, and sore throat. In chil-

dren a convulsive fit, instead of shivering, not

seldom begins the illness. There is great heat and

dryness of the skin, and frequently the dulness

and drowsiness of the patient are quite mai’ked.

Some amount of delirium is frequently present.

There is thirst but no desire for food. The
pulse is very fast. The appearance of the

tongue is peculiar. It is thinly coated with

a white fur, but is red at the edges and tip,

and numerous minute red points are seen stand-

ing out, giving an appearance indicated by the

phrase— “strawberry tongue,” or “raspberry

tongue.” Tins is specially seen on the fourth

or fifth day of the fever. The sides of the jaws
are slightly swollen, stiff, and sora. On the

second day of the fever the I’ash comes out. It

comes out in fine I’ed ])oints so numeroiis and
grouped so closely that the skin appears red all

over. Appearing first on the face, sides of the
neck, and bre.'ist, it is soon spread all over the

body. It is most intense by the fourth day,
and begins to fade on the fifth, disappearing
before the end of the seventh. The intense red-

ness of the skin may be shown by contrast, by
drawing the point of the finger firmly over it.

A white mark is produced, to which the redness
quickly returns. The soreness of the throat may
be felt a day or two before the fever— it in-

creases up to the time of the rash aj^pearing
the tonsils (p. 136) being very red and swollen,
and in ordinary cases it diminishes when the

eruption reaches its height. With the fading

of the rash the pulse becomes less quick, the

fever lessens, and all the symptoms improve,

and in the course of a few^ days the fever and

its attendant quick pulse, &c., has departed.

With the disa})pearance of the rash another

peculiarity of the disease presents itself, namely,

desquamation or shedding of the skin. The

scarf-skin begins to separate in fine or large

scales, or in large flakes. It begins on the

neck and chest, s])i’eads to the other parts of

the body, and to the hands and feet last. Some-

times the scarf-skin of the hand will separate

all together as a glove, or that of the foot like

a slipper. It usually peels off in large pieces.

This shedding of the skin lasts a considerable

time. As a rule it is complete by the sixth

week from the beginning of the fevei’, but it

may end much sooner.

Now the chief elements in these symptoms
are the sore throat, the scarlet rash, and the

shedding of the skin.

While the above statement gives the symp-

toms and course of an ordinary fully-develo])ed

attack of scarlet fever, there are some varieties.

The attack may be mild, exhibiting the main

symptoms but in a very slight degree, and often

after the first day or two the patient is so little

affected that he or she seriously objects to the

confinement. It is to this form the term scar-

latina is applied. It means merely a mild

attack of scarlet fever. Practically, however,

the mild attacks are often found to he more seri-

ous than the severer form just described. Scar-

latina is capable, hi/ infection, of communicating

the ivorst type of the disease, causing rapid death.

Moreover, the evil consequences, so common in

the disease, as readily attend the mild as the
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severe form. In a mild case it is often difficult

to impress the patient, or, in the case of a child,

its parents or nurse, with a due sense of the

risks. Less care is exercised, there is improper

exposure, and dropsy or other symptoms of kid-

ney disease speedily appear. The mildest case

of scarlatina ought to he treated with the same

watchfxd care as the most severe. There are even

milder cases of scarlet fever than those noted.

A child is feverish and unwell for a day or two,

and apparently becomes quite well, though un-

usually pale and not strong. No rash has ap-

peared, or at least has been noticed. But, in a

week or ten days after, the glands at the side of

the jaws swell, the ears become sore, perhaps

the skin peels, or other symptoms lead to the

conclusion that the child has suffered from

scarlet fever.

Again there is a malignant form of tlie dis-

ease, in which there are great brain disturbance,

convulsions, and low muttering delirium. The

tongue is dry, the throat dark-red, ulcerated,

and slougliing. The rash comes out late, and

speedily disappears. Death may occur before

the rash has time to appear.

Scarlet fever occurring at or immediately after

childbirth assumes very fatal characters. It is

a form of puerperal fever.

The results of scarlet fever are many. Ab-

scesses may form in the throat or in tlie glands

at the sides of the jaw; suppuration may occur

in the nostrils and in the eustachian tube (p.

356) leading to the ear. Disease of the ear,

accompanied by discharge and ending in deaf-

ness, is common. Various affections of the

membrane surrounding the heart (pericardium,

p. 238) and lung (pleura, p. 266) may arise.

Rheumatism is apt to follow. The chief result

is inflammation of the kidneys (p. 295), attended

by dropsy and albumen in tlie urine. Inflam-

mations of the eyes are not infrequent.

The infection of scarlet fever is undoubtedly

at its worst during the shedding of the skin,

but not at this jieriod only. It is very probable

that the sore throat is also infectious, and that

therefore the disease is “catching” from its

commencement to its termination.

Treatment.—Disinfection should he 'practised

from the beginning in the manner advised on

p. 396. At the beginning of the disease nothing

is more valuable than a warm bath, which the

patient should remain in for from 20 minutes to

half an hour. Before the bath a double-strong

seidlitz-jiowder should be given, to children one

or two tea-spoonfuls of citrate of magnesia or a

dose of castor-oil. Failing the bath, the pemon

should be wrapped, naked, in a blanket wrung
out of warm water and rolled in warm dry

blankets. After an hour or more the wet thingsO
may be removed and dry warm clothes put in

their place. The patient should be kept strictly

to bed in a well-ventilated room, in which a fire

is kept burning. If the fever runs high the

wet pack with cold water may be repeatedly

used if soothing to the patient. For food, milk,

beef-tea, strained mutton-broth, switched eggs,

and such articles are allowed. To encourasce

the action of the skin and kidneys the ammonia
and ether mixture (Prescriptions— Fever
Mixtures) is valuable. Inhaling the steam of

boiling water or sipping warm milk relieves the

throat. A warm application over the throat

may also be used if the pain is severe. Some-

times nothing is so soothing as allowing a piece

of ice to melt in the mouth, and with children

giving a tea-spoonful of iced milk or water now
and again. If the fever runs high, quinine is

the best remedy, of which one grain for every

two years of age is given, and repeated every

six hours as required. For adults the dose is

5 or 10 grains. When the fever has departed,

strengthening food is necessary, and iron and

quinine tonics. Daily during the progress of

the case, including the period of fever, sponging

the body with lukewarm water containing some

vinegar is very relieving. The whole body need

not be done at once, but by two bathings each

day. When the skin begins to separate the body

should be rubbed all over with carbolic or cam-

phorated oil. This prevents the scales of the

skin being scattered through the air, and dimi-

nishes the risk of infection. This should be

repeated daily till all the skin has separated.

The patient should not be permitted to leave

his room or mix with others till all the skin has

been shed, and then only after proper disinfec-

tion, as recommended on pp. 395, 396.

Grave cases, and cases of kidney disease, &c.,

must be in the care of a physician. Discharge

from the ear should, from the very first appear-

ance of it, be treated as advised for that aflection

on p. 398.

Measles {Morhilli—Ruheola, Plate VI.) is an

infectious disease occurring most commonly

among children, not because grown-up people

are less liable to be attacked, but because most

people have it in childhood, and one attack pro-

tects, as a rule, against another. This is not a

rule, however, that has no exceptions; for many
cases have been observed of persons attacked for

the second time, though that is not common.
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The cause of the disease is, without excep-

tiou, contagion
;
that is to say, a special kind

of poisonous material is thrown off from the

body of a person suffering from measles, which,

gaining entrance to the body of a liealthy per-

son, gives rise to a new case of the disease. It

can never arise anew. The measles germs or

seeds must be sown before a crop of measles

can arise. Measles thus spreads, like scarlet

fever, from person to person, one case being

capable of infecting any number of others.

It clings to clothing, and to other sui’faces.

Many people forget this. They visit those sick

of the disease without fear for themselves, be-

cause they have had it before, forgetting the

risk they run of carrying away with them seeds

of the disease, to infect others with whom they

come in contact. Parents too often forget it

when they send their children out to play, or

back to school, a sufficient time after their re-

covery, but without previously disinfecting their

clothing. It is for such reasons that, when one

of a family is sick of measles, the others, if they

are living in the same house, should be kept at

home, not only from school but from playing

with neighbours’ children, lest they spread the

fevex’. It would appear that one who has suf-

fered fi’om measles is scarcely free of the power
of impairing the disease till about the end of a

month. Of coui’se the infection may cliixg to

roonxs and clothing, that have not been disin-

fected, for a much longer time. Measles is in-

fectious almost from the beginning, at least it

is infectious even before the I’ash has appeax’ed,

and therefore, even befoi’e the I’eal nature of

the affection is quite certain. A patient may,
thus, have already impaited the disease to othex’s

befox’e it could be known that he was hiixxself

sxxffex’iixg fx’om it. This is diffex’exit fx’om scai’let

fever, iix which the chief period of infection is

while the scarf-skin is sepax'ating—the period
of desquamation, as it is called.

Symptoms do not show themselves till fi’onx

twelve to fourteen days after infection. The
attack begins with sigixs x’esembling those of
cold-in-the-head (catarrh, p. 154). There are
chills or shivering fits, in children sometimes
convulsioxxs, followed by evident fever. The
appetite is lost, the tongue white, and thex-e

may be vomiting. Cough is present, generally
of a hax-sh barking character. There is sneezing,
the eyes are red and watery and sensitive to
light, and the head aches. These symptoms in-
crease up to the fourth day, wheix the rash
begxns to appear, at first on the forehead and
temples, at the edge of the hair, and then oxx

the cheeks, chin, and ixeck. It then extexids

downvvax'ds over chest, arxxxs, belly, and legs.

Oxx the foux'th day the fever seems to be at its

height. It may reach 104° Fahreixheit (see p.lO),

acconxpaxxied by rajxid pulse and sometimes de-

liriuixx. The rash consists of well-marked, xed,

x’oixxxdish spots, raised above the skin. Appear-

ing fix’st hex’e and thex’e, they quickly form

gx'oups, which ruxx together into ix’regular

patches. Whexx they are xxuxnerous the skin is

swollen. The face is thus vex-y red, and irregu-

lax’ly swollen and rough, whexx the x’ash is well

out. The spots being raised above the sux’face,

the skin feels vexy rough, and so measles is

easily distiixguished from scaxdet fevex’, in which

there are xio raised spots but only a geixeral

redxxess. If the rash is well ‘ out ’ by the fourth

day, thexx on the fifth the fever usually is xixuch

diminished, the cough is softer, and the pulse

less rapid. Within two days of its appeax’ance

the x’ash begiixs to fade, disappearing fx’oxn the

different parts ixi the order ixx which it caxue,

but leaving a mottling of the skixx, of a dusky

coloux', which does xiot completely fade for ten

days or loxigex’. Vexy fine scales sepax'ate from

the skin, of the face anti xxeck in particular, on

the disappearance of the rash. In oi-dinaxy

cases, without complications, the fever has al-

ixxost if not quite passed away by the sevexith

day, leaving the patient weak.

It is vexy common for the cough to be the

first thiixg to attract special attention. A child,

who has beexx x’estless and irx'itable during the

day, rouses its parents in the night by a hoax-se

bax'king cough, which ixnmediately suggests

croup to their minds. It has not the metallic,

brassy ring of croup, however, for which it may
be mistaken till, in one or two days, out comes
tlie measles rash, showing the true xiatux’e of

the ilhxess.

Measles is not the vexy simple disease that

xnany people seem to imagine. Broxichitis is

a vexy common complication, maintaining the

high fever beyond the sixth or seventh day,

delaying x’ecovexy, or causing death. Ixx youxig

childrexx the attack of the disease with the ac-

companyiixg affection of the chest may be so

sevei'e as to cause death befoi’e the x-ash has

time to appear. In hot weather an attack of

diax’rhoea is sex'ious, and in hot climates dysen-

tery is not an infrequent bad attendant of the

attack. In cases of childx'en with not x’obust

constitutions, measles is apt to leave vexy weak-

eixed coixditions of genex-al health. Serious in-

flammation and ulceratioxx of the eyes, discharges

fxom the ears, and swellings of glands often
26
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follow an attack of measles in unhealthy chil-

dren, and are very difficult of cure.

Persons may suffer from measles and mumps
or whooping-cough at the same time.

Treatment.— From the very beginning of

the disease, before the suspicion of its nature

has time to be confirmed or otherwise, the

patient should be separated from others, and
steps should be taken for disinfection, as des-

cribed on p. 395. The person must be kept

quiet ill bed in a room kept at a regular degree

of warmth, but yet with plenty of pure air.

Draughts and chills should be carefully avoided.

Bread and milk, beef-tea, mutton broth, and

such mild food ought to form the diet. If the

fever is high and the patient restless, a warm
bath is of great service, or sponging with luke-

warm water. The cough may be relieved by

gargling the throat with wann milk. Sometimes

sucking a small piece of ice is very grateful,

but much improvement need not be expected

till the fever begins to diminish. To aid in pro-

moting the action of the skin and kidneys the

following mixture is valuable:

—

Solution of the Acetate of Ammonia, ... ounce.

Spirit of Nitrous Ether, ^ ,,

Ipecacuanha Wine, I ,,

Mucilage (Solution of Gum Arabic), ... 1 ,,

Water, 1 ,,

Give from a half to one tea-spoonful (according

to age) every two or three hours.

This is specially useful at the height of the

fever. If convulsions occur, a warm bath should

be employed.

As recovery takes place the food should gradu-

ally return to the full ordinary diet. After the

disappearance of the fever, if exhaustion is great,

small quantities of port wdne are necessary, but

not otherwise. A dose of mild opening medi-

cine is occasionally necessary, but is to be care-

fully given, from the risk of looseness of the

bowels.

Affections of the ears and eyes are to be

treated as recommended in Section XII. B.

German Measles {False Measles, Rotheln,

Rubella, Epidemic Roseola) is a disease apt to

be mistaken for mea,sles, and even scarlet fever.

It differs from measles in there being little

sneezing, little cough, and nothing of the red

watery eyes, all of which are characteristic signs

of measles. It is a different disease from measles,

for, while one attack of measles protects, as a

rule, from a second, an attack of false measles

gives no protection from true measles, though

it protects against a second attack of its own

[Sect. XIII.

kind. It never develops into true measles,

though a child may have a real attack of measles

shortly after an attack of German measles. It

is not so contagious as true measles. The affec-

tion does not show itself till from one to two

weeks after infection.

Symptoms.—The disease is marked by an

eruption, appearing first on the face and quickly

spreading over forearm and hands, legs and

feet, and rapidly covering the whole body.

The spots are raised above the skin, of a dusky

red, irregular in shape, and they soon run to-

gether. This eruption is accompanied by little

fever. The patient may complain of a feeling

of fulness of the head, of giddiness, and perhaps

of some headache, in short of being a little

“out of sorts,” and frequently does not complain

at all, the ra.sh being attended by apparently

no disturbance. Moreover, before the eruption

there is often little complaint. In true measles,

as noted on p. 401, there is considerable fever,

with severe cough, sneezing, and other signs of

cold-in-the-head, and the fever usually reaches

its height when the rash appears on the fourth

day. Now, in false mea.sles, if there is any dis-

turbance before the fever it is slight, and usu-

ally the rash appears within one day, or at the

most two days, of the person feeling unwell. It

does, however, sometimes happen that there is

considerable fever, loss of ajipetite, »S:c., before

and during the ra.sh, and in young children the

disease occasionally sets in wdth vomiting, diar-

rhoea, and convulsions. On the second day the

rash is fully out, and immediately begins to

disappear, fading by the third or fourth day.

It is accompanied by itching, but on fading it

leaves no mottling of the skin as measles, though

the separation of fine scales of the scarf-skin may
follow it.

Treatment.—Rest in bed for three or four

days, and such mild diet as recommended for

measles are sufficient treatment. The infectious

character of the disease must not be forgotten,

and as the infection probably lasts for some

weeks, care should be taken that the disease is

not spread.

Small-pox is a contagious and infectious

disease. Its chief feature is the appearance of

a rash on the skin, consisting first of pimples,

which enlarge and become little sacs filled wdth

clear fluid, afterwards changing into matter.

Scabs form when the matter dries up, and on

their fall, they leave marks or not according to

the severity of the attack. There are different

degrees of severity of an attack of small-pox, in-
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dicated by the eruption. In the less serious form
the different pocks are separate from one an-

other, and the small-pox is said to be distinct or

discrete, in a more violent form the pocks run

together, and the disease is said to be confluent.

The former kind is often fatal, the latter nearly

always so. The disease, like other contagious

fevers, has a period of incubation, there is, that

is to say, an intei’val between the time when
the disease is caught and the time when it

begins to show itself. That period is from
eight to eleven days. In all cases several stages

can be recognized in the progress of the fever.

These stages are—that of invasion, the period

of the beginning of the attack, that of eruption,

the period when the rash appears, that of sup-

puration, the period during which the contents

of the pocks become matter, and that of drying-
up or desiccation, when crusts form. The time
of these stages may be given. As a rule the
fever begins eight or twelve days after the dis-

ease is “caught;” on the third day of the fever

the eruption appears; about the eighth day sup-
puration begins, and lasts till the eleventh, after

which the drying-up process goes on; the scabs
tend to separate about the fifteenth, eighteenth,

or twentieth day. These are the times for the
appearance, suppuration, and drying-up of the
eruption on the face. On other parts of the body
the \arious stages are a little later in occurrence.

Symptoms of Distinct Small-pox.— The
chief symptoms at the beginning of this form
are fever and constant sweating, vomiting and
costiveness of the bowels, and severe pain in
the small of the back.

The attack is usually sudden. The patient
is seized with shivering fits (rigors) followed by
great heat of the skin. The sweating is marked
for several days in grown-up persons, not in
children. In children also diarrhoea (looseness
of the bowels) is usual and not costiveness, but
in adults diarrhoea is rather the indication of a
\eiy severe attack. Convulsions are also com-
mon in children. The pain in the back is usu-
ally severe, and may be attended by numbness
or paralysis of the legs and difficulty in making
watei'. Instead of the severe pain in the small
of the back, there may be dull pains throughout
the body like those of rheumatism. During this
time the fever runs hie:h.

With the beginning of the second stage— t\xQ

appearance of the eruption — the fever falls
and the other symptoms disappear, so that the
patient may seem to be almost well. This con-
tinues till about the eighth day, when the fever
returns with the suppuration of the pocks. The

eruption, as it appears on the third day, consists

of small red hard points, slightly raised above
the skin. They grow larger, and in the course

of a day form hard prominent jiiniples. In the
course of two more days they liave become con-

"^erted into vesicles, that is, small sacs or blebs
containing a milk-like fluid. They go on in-

creasing in size. On the eighth day the fluid they
contain has become yellowish, and consists of

matter or pus. Hence the eruption consists

now of pustules, or small abscesses. On this

day, also, the skin around each pock or pustule

is distinctly red. There is, indeed, a ring of

inflammation round each. Accompanying the

inflammation there is swelling in the skin and
parts beneath it. The pustules are painful and
the fever returns.

The return of the fever marks the arrival of

the third stage, that of suppuration. The pus-
tules still increase in size, and the yellowness
of their contents becomes more visible. This
stage is mai’ked also by swelling, already noted,

of the parts on which the eruption is seated,

which increases up to the ninth day of the dis-

ease, and then diminishes, disappearing about
the eleventh day. It is greatest wdiere the skin
is loose, and thus is often very great on the eye-
lids, causing complete closure of the eyes. It is

marked on the hands and feet. The fever of
the period of suppuration may not be so high as
the early fever. It is accompanied by shiver-
ings, quick pulse, loss of appetite, furred tongue,
and delirium. It lasts for three days, and then
if the case progresses favourably, rapidly dis-

appears, not to return, and the other symptoms
with it. The pustules thereafter pass through
the process of drying-up, to be noticed im-
mediately.

The eruption does not appear all over the body
at once. It begins on the face and neck, spreads
to the upper part of the chest, arms, and hands,
to the rest of the body later, and to the legs last.

In the course of two days it will have spread
o\ei the body. But those on the face having
appeared first, will always be in advance of the
others, and thus those on the face may be dried
up while those on the legs ai’e only fully ripe.

The eruption is also present on the lining mem-
brane of tlie throat and mouth, and causes pain
in the throat, felt from the commencement of
the rash. It is also sometimes present on the
lining membrane of the eyelids (the conjunctiva,
p. 339), a7ul may lead to serious injury of the eyes.
The pocks on the body have often a depression
in the centre, not seen in those on the face.
Pocks showing this are said to be umbilicated.
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The final stage of small-pox is that in which
the pustules dry and form scabs. The scabs

begin to fall from the face between the fifteenth

and twentieth days, and a little later from the

body. A red ])rominence is left, after the fall

of the scab, on which scales form, and from
which they fall for, it may be, several weeks.

Finally after some months the redness dis-

appears, and a white scar is left, below the

level of the rest of the skin. If the pocks have

not been large, the marks may be very slight.

Such is the history of distinct small-pox. It

is one of the least fatal forms of the disease, ex-

cept in unvaccinated children below one year

of age. Nevertheless it may prove fatal even

in grown-up persons. 'When death occurs from

distinct small-pox, it happens about the eighth

or ninth day. According to the French physi-

cian, Trousseau, a fatal issue is to be feared

when the eruption does not come well out by

the fifth, sixth, or seventh day, when the pus-

tules are irregularly formed, when the sweating

ceases suddenly and cannot be recalled, and

when delii'ium occurs with dry cold skin and a

weak, sharp, irregular pulse. Profound uncon-

sciousness and twitchings of the tendons are

signs of approaching death.

Symptoms of Confluent Small-pox.

—

The

confluent form of the disease, in which the pocks

run together, is a very fatal form. The symp-

toms of its commencement are similar to, but

more severe than, those already described. The

pains are more intense, fever more decided,

and vomiting continuous. The eruption comes

out earlier than in the ordinary case, appear-

ing on the second day instead of the third,

though in very bad cases the rash may be de-

layed. The fever is not only very high, but it

does not fall for any time between the period

of the rash appearing and the period of the

pocks ripening, as it does in distinct srnall-pox.

It is almost continuous till the pustules have

become yellow with matter. The eruption,

which, as already stated, appears early, and

may at first be mistaken for measles, because

of the general redness of the face, consists of

small pimples extremely close set. As they

grow in size great swelling of the face is pro-

duced, and when they grow into blebs, they so

run together that large patches of raised skin

are produced like that cau.sed by a blister. The

swelling of the face is accompanied by swollen

eyelids, swollen jaws and ears, and there are

constant flow of water (saliva) from the mouth,

and harsh cough. The ball of the eye may be

fiercely attacked and vision destroyed. The

swelling of the face and the flow from the

mouth should begin to diminish by the eleventh

day. At the same time there occurs great

swelling of the hands and feet, due to the pus-

tules, and the swelling is accompanied by pain.

When the pustules have become ripe, full of

matter, which occurs between the eleventh and

thirteenth day, they give out a most disgusting

stench, and the patient’s skin is in a most seri-

ous condition, with the leaking pustules, ulcers

formed from them, and often boils and abscesses,

due to some extent to the irritation of the de-

composing matter of the pocks. (Plate VII.).

Delirium, in confluent small-pox, is apt to

continue from the fifth day of the disease till

the thirteenth or fourteenth day, when it should

cease. But the fever has not such a defined

period, for it may be maintained beyond the

third week by the formation of boils and ab-

scesses in the skin, and also in deeper pai’ts.

At this late period attacks of shivering, with

high fever, indicate the formation of deep boils.

In confluent cases death is very common, and

usually occurs between the eleventh and four-

teenth days. Excessive delirium, or deep un-

consciousness, great prostration, much difficulty

of breathing, and anxiety, these are all bad

signs. Death sometimes arises from suffocation

by swelling and the formation of membranes in

the throat. Inflammation of the lungs may
hasten a fatal termination. But even should

the patient survive this period, prostration and

death are too apt to be the result of the pro-

longed formation of boils, &c., in the skin and

deeper parts.

Black Small-pox is the most fatal form, and

is so called, because, while the ordinary rash is

scanty there is an eruption of dark blue, violet,

or black spots. These are due to bleeding that

has taken place into the skin, and in some cases

blood is lost from the nose, mouth, and other

parts. Such cases are accompanied by delirium

and high fever and rapidly end in death.

Treatment.—As in other fevers with rash,

no attempt need be made to arrest or cure an

attack of small-pox. It will run its own course.

All that remains for friends or doctor to do is

to “stand by,” and do all that is possible for the

patient’s comfort and for the maintenance of

his strength. The patient should be placed in

a large well-ventilated room. The patient must

not be heavily covered. His body and his bed

should be kept as clean as possible, sponging

with lukewarm water may be adopted, and

the bed-sheets should frequently be changed.

The skin may be anointed, after sponging, with
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olive-oil or vaseline. Mutton broth, milk, beef-

tea, &c., should be given in small quantities

frequently. Lemonade, or gingerade, or acid

drinks made with dilute sulphuric acid, are

grateful. If delirium and excitement are great,

lukewarm baths are of use. The attendants

should have been vaccinated. A iiatient who

recovers must not be allowed to mix with othei
^

persons till all crusts and scales have dis-

appeared, and till daily baths for a week have

been taken. The utmost care must be taken to

prevent the spread of the disease, as advised on

p. 395. During a small-pox epidemic all un-

vaccinated persons should be vaccinated, and

among those who have been vaccinated, but as

long before as seven years, re-vaccination should

be practised.

Small-pox as altered byVaccination(J/oc/f-

fiedSmall-pox—Bor>i-pox).—While vacchmtiou,

if properly performed, as a general rule protects
|

from small-pox, yet a vaccinated person may '

take the disease
;
but it does not run the ordi-

nary course, and the risk attending it is slight.
!

In the same way a person who has had small-
j

pox is protected, as a general rule, from a second i

attack. Yet cases do occur where the disease
[

attacks for the second time, and in this case
'

also it does not run its full course. In both !

cases the disease is altered. It is, nevertheless,

the same disease, for if a person suffering from

the altered form communicates the disease to

an un vaccinated person, in that person it will

appear in its ordinary unaltered form. A vac-

cinated person suffering from a mild attack of

sraall-pox may thus communicate the disease in

its most aggravated form to an unvaccinated

person. (Eruption is shown on Plate VII.)

The symptoms of altered small-pox are up

to a certain point similar to those described

under distinct small-pox. The symptoms at the

beginning are the same—shivering, fever, pains

in the back, vomiting— but they are milder.

The eruption comes out about the same time

—

the third or fourth day—but the pimples are few

in number. They suddenly cease to progress

in the usual way, and soon disappear. Or the

eruption comes out as usual, progresses to the

stage of forming blebs, and then dries up with-

out any fever of suppuration. Even when the

pocks reach a more advanced stage, swelling of

the face, of the hands and feet, and other symp-

toms of the bad forms of small-pox are scarcely

ever seen in small-pox altered by vaccination.

In short the disease never gets a proper hold of

the person. It may flourish for a few days, but

I

speedily looses its liold and convalescence begins.

Just as some seeds sown in ])articular kinds of

soil may never produce good fruit, because the

soil is deficient in the particular kind of nourish-

ment they need, so that they spring up and pro-

gress to a certain stage only to wither away, so,

in a j)erson who has had small-pox previously

or has been vaccinated, there seems to be a

want of the particular elements in the blood

and body on which the srnall-pox poison flour-

ishes. They either are, on that account, unable

to take a second attack, or, if they take it, the

disease advances only a little way and then

abruptly terminates.

Inoculated Small-pox.—Long before vac-

cination was known it had been observed that

persons who were inoculated with small -pox,

into whose skin, that is to say, the small-

pox poison was deliberately inserted, sufiered

usually from a milder form of the disease than

those who caught the infection in the ordinal'}''

way, while at the same time they were jiro-

tected from another attack. It appears that

the habit of inoculating small -pox was prac-

tised from time immemorial in Persia and

China, just because small-pox was so common

that few could escape it, and because the attack

was less likely to be fatal when deliberately

communicated in this way. An English lady,

Lady Mary Wortley Montague, observed the

practice while residing in Constantinople in

1717, and had her son of six years of age in-

oculated with success. Eeturning to England

she announced the practice in 1721, and had it

performed with good result upon her daughter.

As a result the practice spi’ead, but met with

much opposition. But after a time it was ac-

cepted, and generally performed till vaccination

Avas introduced.

On the second day after matter from a small-

pox pustule has been introduced under the skin

of a person, a pinqile a])pears at the spot. By

j

the fourth day it has become a bleb, and by the

' seventh or eighth the milky fluid in the bleb

has become matter, that is, the bleb has become

I

a pustule. It is surrounded by a red inflamed

I

ring, which increases up to the tenth day, and

I on which a number of smaller pustules appear,

round the large one, which also increases in size.

It is not till this time that any signs of general

disturbance appear. But now shiverings occur,

fever arises, headache and pains in the loins are

felt, and there is vomiting—the usual signs of

the beginning of an attack of small-pox. On

I
the eleventh, twelfth, or thirteenth day after the
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inoculation the ordinary small-pox rash apjjears,

which follows the course described under dis-

tinct small-pox.

Sniall-pox so produced is infectious, and an

inoculated person might, therefore, originate

an epidemic. Moreover, though usually mild,

it was sometimes disfiguring and fatal. One
can, then, understand how, at one time, the

disease was feared and dreaded, when persons

would run the risk of being inoculated rather

than take the chance of escaping infection in

the ordinary way. This is one of many facts

of which the agitators, who denounce vaccina-

tion, are surely ignorant.

Vaccination (from Latin, vacca, a cow. Cow-

pox). (PhiteVI.) In spite of inoculation, prac-

tised as described in the ])receding paragraphs,

the mortality from small-pox seemed to be on

the increase in Britain, when, in 1798, Edward
Jeuner, a surgeon practising in Gloucestershire,

published an inquiry into the causes and effects

of cow-pow.

Cow-pox is a disease of oxen, manifested by
the appearance, usually on the teats and udders

of cows, of pocks, which almost exactly resemble

those of small-pox. There is also a disease of

the horse, called horse-pox, supposed to be the

same disease to which the term grease is ap-

]>lied, which is believed to be the same disease

as cow-pox. Cow-|)ox is a contagious disease,

and is liable to break out as an epidemic among
cattle. Now, anyone who milks a cow, suffer-

ing from this disease, is liable to get on the

hands some of the matter fi'om the pocks, and

if by a scratch or other pathway the matter can

pass into the .system of the person, that person

is likely to contract the di.sea.se, which will show

itself by the a})pearance of pocks at the infected

parts, but by no other symptoms of any conse-

quence. It had been for long a tradition among
dairy-folks that anyone who had thus contracted

cow-pox was safe from the risk of an attack of

small-pox. This notion Edward .Tenner had

become aware of while still an apprentice to a

surgeon, and it took fii ni hold of his mind. For

years he did not cease to think of it, to in-

quire concerning its truth, to make observations

and experiments as well. For thirty years he

worked quietly at the subject, and then he pub-

lished his work on cow-pox, which completely

established the truth of the old and vague idea,

and raised it at once to the rank of a scientific

fact. He gave details of pei’sons who had acci-

dentally contracted cow-pox, and who had re-

mained proof against the infection of small-pox.

He showed that persons who had thus been

accidentally vaccinated were safe from small-

])OX even when small-pox matter was deliber-

ately introduced into their bodies. He did moi'e.

He took matter from the pocks of a cow and

introduced it into the skin of a child. In time

this child showed the jjocks of vaccination, now
so familiar to every one. With matter from this

child he vaccinated a second, and with matter

from the second he vaccinated a third, and so

on through five generations. Tlien into the

body of the child vaccinated last he introduced

small-pox poison and found it proof against the

disease. This was convincing evidence that the

matter of the cow-pox could still protect from

small-pox even after it had ])assed through the

systems of many j^ersons in succession. It was

not, therefore, necessary to go back to the cow

for matter. After the publication of Jenner’s

work his statements were subjected to tests of

the utmost severity, and were found to be per-

fectly unassailable. Thus at the London Small-

pox Hospital, in the two years following that of

Jenner’s publication, 7500 persons were vacci-

nated, and about one half were afterwards

inoculated with small-pox poison without the

slightest effect.

Course of the Vaccination Pocks.—When
a person has been properly vaccinated, nothing

appears where the matter has been inserted till

the second or third day, when a small red

pimple shows itself. This grows larger and

becomes, by the fifth or sixth day, a rounded

greyish bleb filled with clear ffuid, and usually

not raised in the centre. It goes on becoming

larger till the eighth day. After this the clear

contents begin to become yellowish, the skin

round the j)Ock becomes red, inffamed, and

thickened, and by the tenth day the skin for

some distance round the pock is deeply red and

hard, and the contents of the j)Ock have become

yellow matter. The ])ock now begins to dry

up, and the infianimation and hardening round

about to lessen, till by the fourteenth or fifteenth

day the ])ock has changed to a dry dark scab,

which falls about the twentieth day or a few

days later, leaving a scar in the skin presenting

numerous little pits, the suri’ounding inffam-

mation having di.sappeared. If the vaccination

has been successful the scar remains for life,

and is easily recognized. A scar not well marked

means imjierfect vaccination; and, of coui’se, the

degree of .safety from small-pox varies with the

decree of effect which the vaccination matter

has produced in the body of the jjerson. Dur-

ing the progress of the pocks the pereon exhibits
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signs of being generally affected, but not, as a

rule, before the eighth day. There is some

deo^ree of feverishness, restlessness, irritability,

and disturbance of digestion, which soon pass

off, but still indicate that the vaccination has

produced more effect than simply a pustule at

the place where the matter was inserted. If

the pocks do not pass thi’ough the stages de-

scribed, if, for example, a scab is formed on the

fifth or sixth day which soon falls, the vaccina-

tion is not perfect and the protection is not

complete.

Now the same pocks are produced whether

the matter has been taken direct from the cow

or from a person previously vaccinated.

The matter intended for vaccination should

be taken from the cow or from the human

being on the eighth day, while it is still clear

and transparent.

Mode of Vaccination. — One of the most

valuable parts of Jenner’s work was the proof

that the matter of the cow-pox could be passed

through human beings for many generations

without its value being lessened. From each

fully grown pock sufficient matter can be ob-

tained to vaccinate about a dozen persons.

When the pock is opened by the fine point of

a clean lancet, the clear fluid runs out, and this

fluid may be placed on the skin of an unvacci-

nated person from the lancet point, and caused

to enter the blood by the point being passed into

the skin sufficiently deeply to reach the true skin.

A simple method consists in making a series of

scratches across one another (as in Fig.

181 ), with the clean lancet point, on the

part of the skin whei'e the matter is -ij-Uff

placed. The scratches should be just Fig. isi.

deep enough to show blood. If they

are too deep, the flow of blood may wash the

matter away. The upper part of the arm
is usually chosen. The matter may be kept

for any length of time in properly sealed tubes.

Extremely fine hair-like tubes are used. When
the end of the tube is placed in a drop of the

fluid, the matter ])asses up by attraction, and
when the tube is thus three -parts filled, the

ends are sealed in a flame. Or the matter may
be placed on small slips of glass or on clean quill

points and allowed to dry. When the matter is

required for use, the ends of the tube are broken
ofl’ and it is blown out on to the skin, or the

plates or quills are moistened with a small drop

of pure water and rubbed on the skin where
the scratches are made. Thus from one jrood

pock sufficient matter may be preserved to vac-

cinate half-a-dozen or a dozen persons.

Objections to Vaccination.—It might have

been supposed that when Jenner had conclu-

sively shown the value of his practice, and when

cases by the thousand and tens of thousand

confirmed his views, and proved that by means

of vaccination a hateful disease, which killed

thousands annually and mutilated for life many
thousamls more, could be rendered practically

harmless, it might have been sujjposed that tho

acceptance of the practice would have been uni-

versal. But it was not so. Objectors rose on

every side, and the more successful the method

was shown to be the more vigorous became the

opposition. One set of objections was senti-

mental. It was maintained that with the cow-

pox some of the disposition of the ox would be

imparted. It was declared that the moral char-

acter of children became perverted, that they

exhibited the effects of a “bestial humour,”

that as vaccination was carried on the human

race would degenerate, that innumei’able evils

would arise, that innumerable new and unheard-

of diseases would appear, that brutal tendencies

would appear in vaccinated children, and that

even brutal features would show themselves, in

the appearance of horns, hair, perhaps tails, in

the expression of the voice, which would become

bellowing, in the character, which would become

bullying. Pamphlets and doggerel rhymes of

the wildest description were published to throw

discredit on the practice. The folloAving verses

from one of these sufficiently show the nature

of this ojiposition:

—

0 Jenner! thy book nightly phantasies rousing,

Full oft makes me quake for my heart’s dearest treasure;

For fancy, in dreams, oft presents them all browsing

On commons, just like little Nebuchadnezzar.

There, nibbling at thistle, stand John, Jem, and Mary,.

On their foreheads, 0 hoi'rible ! crumpled horns bud;

There Tom with his tail, and AVilliam all hairy.

Reclined in a corner are chewing the cud.

Another kind of objection was of the pious sort»

Small -pox was a “merciful provision on the

part of Providence to lessen the burthen of a

poor man’s family;” it was impious to attempt

to set aside a divine dispensation
;

&c., &c.

There were other and more serious objections.

It was urged, and proofs were offered in support

of the statement, that vaccination did not give

the pi’otection asserted, that many vaccinated

persons were seized with small-pox, that vacci-

nation so affected the system as to lay it oi^en

to such diseases as consumption, scrofula, &c.,

and that, with the vaccine matter, the poison of

such diseases as syphilis might be and was
introduced. The result of these more scientific
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objections was to rouse the supporters of vacci-

nation to the fullest and most far- reachingO
inquiries. Medical colleges and medical men
were appealed to in every civilized nation, and
as a consequence a body of evidence in favour

of vaccination was ju’oduced, which to this day
stands unassailed and unassailable, fitted to

convince every rational mind that vaccination,

if properly and universaHy employed, afibrds a

method of completely stamping out small-pox

from the face of the earth. Anyone who chooses

to examine the question for himself will find

the facts in “ Papers Relating to the History

and Practice of Vaccination,” presented to the

British House of Commons, and published in

1857. Some of the most striking facts may be

given. It is estimated that in 100 years before

the introduction of vaccination, 45 millions of

persons died in Europe of small-pox. In Green-

land in 1734 two-thirds of the population were

swept away by an epidemic. In Iceland in 1707

it destroyed 18,000 out of a population of about

50,000. In North America one tribe of Indians,

numbering 1500 persons, all perished by its

ravages excepting only thirty. It is estimated

that in the Russian empire alone it had anmi-

ally two millions of victims. After the intro-

duction of vaccination the death-rate from

small-pox fell at once, and diminished just in

proportion to the thoroughness and extent of the

practice. In Sweden, before its introduction,

small-pox had annually 2050 victims, after its

introduction only 158; in Berlin for 24 years

before its introduction the deaths from small-

pox were 3422 annually, for 40 years after its

introduction the annual death-rate fell to 176;

in London the annual deaths from small-pox

before vaccination were 3000 to 5000, after its

introduction they were under 340, It is to be

remembered that these results were obtained

when vaccination was not nearly universal, and

that the deaths were chiefly among non-vacci-

nated persons.

It a))pears, however, quite true that the pro-

tection from vaccination is not absolute. That

is to say, there have been ca.ses where persons

properly vaccinated have yet contracted small-

pox, but in every case the disease ivas so mild

as to cause little risk of death. Such cases are,

however, rare. It was abundantly proved that

the very large proportion of cases brought for-

ward of persons who had contracted small-pox

after vaccination, were really cases in which the

vaccination had been improperly performed. It

was shown that matter, in no sense true vaccine

matter, might be used which would produce

irritation at the point of insertion and set uj)

inflammatory changes, which ignorant persons

might suppose to be the vaccine pocks, but were

not so. Such false vaccination could not give

protection. While this was proved, it is ad-

mitted that in a few cases, indeed a very few

cases, proper vaccination may not completely

protect from small-pox, though it rendei-s the

disease extremely mild. But then there are

undoubted cases on record where one attack of

small-pox itself does not confer complete pro-

tection from a second. Indeed it would appear

that the protective power of efficient vaccina-

tion is of the same extent as the protective

power of a previous attack of small-pox.

The explanation of the protection accorded

by srnall-pox is one that was surmised by Jenner
himself. Numei’ous positive experiments go to

show that the pocks of the cow and the small-

pox of man, as well as (apparently) the pocks

of the horse, are due to one and the same poison

operating with different degrees of violence on

diflerent animals. Thus Mr. Ceely, a surgeon

of Aylesbury, began a series of experiments in

1839, which went to prove that small-pox poison

introduced into the body of a cow produced cow-

pox. Thus, in one case, he introduced small-pox

poison into a stirk. At the place of puncture

the cow-pox appeai’ed by tlie sixth day. From
one pock he took matter with which he vacci-

nated several children, and in the children it

produced the appearance of ordinary vaccination

pocks. He passed this matter through several

generations in children, and obtained a supply

of matter which was used in the Small -pox

Hospital and Cow-pox Institution of Dublin,

and gave all the results of ordinary vaccination.

Thus small-pox of the human being became cow-

pox in the cow, and the matter of the cow-pox,

when transferred to the human being, became

the vaccination-pox. It thus appears that vac-

cination protects against small-pox because it is,

as regards the poison producing it, the same

disease, but deprived of its violence and ex-

tremely poisonous character by previous passage

through the cow. Therein lies the reason why
vaccination cannot protect more absolutely

against small-pox than small-pox itself.

As tending to show how the objection that

vaccination does not give complete protection

against small-pox is rather an argument against

imperfect vaccination, one or two facts may be

given in the form of a table. The table is based

on the observation of 5000 cases of srnall-pox

received in the Small-pox Hospital of London.

It states the death-rate among different classes
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of patients: (1) the unvaccinatecl, and (2) the

vaccinated. But tlie vaccinated have been di-

vided into different sets according to the number

of vaccination marks or scars found on their

persons.

Of unvaccinatecl, there died ... 35 out of every 100

Of those said to he vaccinated but 1

h.aving no mark, there died >23 ,,

about J

Of vaccinated

—

Showing 1 mark, there died nearly 8 ,,

,, 2 marks, ,, >> 5 ,,

,, 3 ,, ji
-• >)

,, 4 ,, 5 . •• 1 >>

These figures are confirmed in the experience of

other hospitals. It appears thus that the more

thorough the vaccination the more complete the

protection, and that that amount of vaccination

is safest which leaves four well-marked scars.

It has been shown that the protective power

of vaccination diminishes after the lapse of

years. That objection is easily met. It is only

necessary to have the vaccination repeated when-

ever necessary. (See Re-vaccination, p. 410.)

The gravest objection that has been urged

against the practice is that vaccination has, in

many cases, been the direct cause of serious

disease. It is quite true that carelessness and

want of cleanliness on the part of parents to-

wards their vaccinated children may result in

serious inflammation, erysipelas (rose), &c., of

the vaccinated arm. But filthiness will render

a pin-scratch a serious affair, and it is monstrous

to suppose that parental neglect is to be an ob-

jection to a method for protecting the lives, not

of one here and there, but of the whole com-

munity from a disgusting and fatal disease.

Unfortunately thei'e can be no doubt that

syphilis has been communicated by vaccination.

It has been shown, however, that pure vaccine

matter taken from a syphilitic child cannot com-

municate syphilis to aiiother child. It is only

when the vaccine matter is mixed with the blood

of the diseased child that risk arises. There are,

therefore, two safeguards against such a danger,

one is the evidence to the eye that the matter

about to be used has no trace of mixture with

blood, the other is due care in the selection of

a healthy child from whmn the matter is to be

obtained. In short, care on the part of both

parent and vaccinator are two absolute safe-

guards against the possibility of any danger

arising from the practice.

But it would requii'e proof of even greater

dangers to justify any attempt to set aside a

practice which has effectually subdued a disease

that has swept away whole populations, and has

every now and again made attempts to reassert

its old evil dominion. The compulsory adoption

of the practice is justified by the fact that every

unvaccinated j)ersou is a danger to the com-

munity in which he lives. If the person wdio

refused to be vaccinated endangered only him-

self he might be left till time and small-pox

taught him his folly, but when it is remembered

that every small-pox patient may be a source

of infection to multitudes, a community is en-

titled to decree that no man shall be permitted

to dwell in its midst without adopting the recog-

nized precaution against the disease. “The

wheel of time brings back the follies of the past

oftener than its wisdom,” and objections that

were met and answered two-thirds of a century

ago still find people prepared to urge them.

Anyone who carefully examines the many docu-

ments on vaccination that are open for refer-

ence, can arrive at this conclusion only, that the

opposition to vaccination can find sujiporters

only among the grossly ignorant or the wholly

irrational.

Rules for Vaccination.—Every child ought

to be vaccinated within a very few months after

birth. If the child is w'ell and strong it is good

to have it done by the third month, before the

troubles of teething begin. If, however, small-

pox he in the neighbourhood no age is too early.

If the child be sickly or recovering from some

sickness it ought to be postponed for some weeks

till strength returns. Not less than two well-

marked pocks should be produced, but four give

the greatest degree of safety. Many people pre-

fer to have their children vaccinated with matter

from the cow, and there is, of course, no objec-

tion to this if the child be vigorous. For it is

to be noticed that the eftects of the cow’s matter

are more marked than those of matter passed

through the human subject. But if the child

from whom the matter is taken is thoroughly

healthy there is no risk in the use of such matter,

and it is as effective for the purpose. The arm

which has been vaccinated should be carefully

protected fi’om rubbing and injury, and perfect

cleanliness observed. Care should be taken that

clothes do not press unduly up into the armpit

to interfere with the natural flow of blood in

the part. Many people employ shields for pro-

tecting the parts from rubbing. This can be

quite as well done without such a contrivance.

Moreover, the tapes used for tying on the shields

are seriously a]>t to interfere with the circulation

and cause a much more than usual degree of

swelling in the arm. Wherever small-pox is

prevailing all persons above ten at the utmost.

100

100

100

100

200
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who were vaccinated in childhood, should be

re-vaccinated, and naturally no time should be

lost in having vaccination performed on any who
have never undergone the procedure.

Re-vaccination. — It is extremely desirable

that all persons who have been vaccinated in

childhood should be vaccinated again before the

twentieth year as a matter of course, but where

any risk of infection is present, the second vac-

cination should be performed by the tenth year.

Small-pox among adults who have been re-vac-

cinated is practically unknown. But, after the

lapse of years, the protection against small-pox

to those who have undergone the process only

in childhood diminishes, though if they were

attacked the disease would always be milder.

Chieken-pox (
Varicella) has been supposed

to be a mild form of small-pox. It is not so,

for an attack of small -pox does not protect

against chicken-pox, nor the latter against the

former, although one attack of chicken-pox pro-

tects against a second. It is highly infectious;

and children mainly suffer. The infection is

caught from one to two weeks before the disease

shows itself. That is, its period of incubation

or hatching lasts that time.

Symptoms.— The disease shows itself by

some degree of feverishness, restlessness, loss of

appetite, and within twenty-four hours rosy-red

pimples appear on the face, head, chest, and

other parts of the body. These speedily become

blebs, filled with clear fluid and surrounded by

a ring of inflammation, enlarging till they may

be equal to the size of a split pea. Within a

week the blebs pass through the stage of pus-

tule, that is, the clear fluid becomes changed

into yellow matter, and dries up into dark-col-

oured scabs. By another week the scabs have

fallen, leaving red marks, which last for a time.

The rash does not come out all at once, but in

crops, so that for three or four days one set

follows another. They may appear on the sides

of the mouth and tongue. In ten days or a

fortnight the disease has run its course. The

disease has no evil results, though the child

may remain weakly for some days after its dis-

appearance. (Eruption is shown on Plate VII.)

Treatment.—The child should be kept in one

room, and have ordinary mild diet, milk, &c.

No medicine is necessary. Separation from

other children ought to be insi.sted on, as the

disease is so infectious.

Typhus Fever is a very infectious fever.

The infection seems to come off from a patient

in the breath, and not, as in typhoid fever, in the

motions from the bowels. The infectious mat-
ter, however, does not seem to thrive in the

open air, nor does it attach itself to clothinc^.

&c., or retain its poisonous characters as that

of scarlet fever does. For free ventilation and

plenty of fresh air are not favourable to the spread

of typhus. It is probably for this reason that

typhus is largely a disease of the poor, especi-

ally of the poor crowded together in small, ill-

ventilated, and dirty houses. It is specially

common in overci’owded parts of the poorer

districts of towns in Great Britain and Ireland.

It attacks both sexes almost equally, and at all

ages, though the majority of those attacked are

between the ages of ten and thirty.
.
The greatest

number of cases occurs during the winter and the

smallest during summer, perhaps because in the

winter the very poor huddle together for warmth,

and the condition of overcrowding is thus readily

produced. It usually attacks the same j^erson

only once, although there are cases of the same

person suffering from it twice or even thrice.

Symptoms.—Between five and twelve days

may pass after the person is infected before the

symptoms of the disease appear. The first symp-

toms are shivering, headache, loss of appetite,

thirst, and perhaps sickness, general weakness,

quick pulse, and increased heat of skin. The

bowels are bound. A noticeable symptom is dul-

ness and heaviness of the patient, who has a

stupid confused look, and cannot fix his mind

upon anything; and sleep is disturbed. About

the fifth or seventh day the rash comes out

(Plate VI.). It is apt to be mistaken for measles,

but the spots, which are of a dusky red colour,

are not so large and raised as those of measles. It

appears first on the sides of the chest and belly

(measles appears first on the forehead round the

edge of the hair), and on the hands, wrists, and

elbows, spreading over the body, arms, and legs

in a couple of days, but not marked on face and

neck. After coming fully out it remains out

for two or three days, and then begins to fade,

disappearing by about the fourteenth day. In

bad cases dark-coloured spots, due to the escape

of small quantities of blood in the skin, may be

present after the true rash has faded. During

the second week of the illness the symptoms

become worse. Delirium becomes constant,

though, if sharply spoken to, the patient may

be recalled to himself for a moment. Sometimes

the delirium is violent, sometimes of a low mut-

tering kind. As the disease progresses the tongue

becomes dry and brown, the pulse faster and

weaker, and the general weakness so marked
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that the patient lies well down in the bed, on

his back, with mouth and eyes half open, and

motions and water are passed in the bed uncon-

sciously. Often the hands wander aimlessly

about, picking at the bed-clothes, a sign of great

prostration. About the fourteenth day, in fa-

vourable cases, the turn of the fever is shown by

the patient falling into a gentle sleep, from

which, after some liours, he awakes quite sen-

sible, with the fever almost gone, but in a state

of extreme weakness. With careful nursing

he goes on showing signs of impi’ovement in

returning appetite and gradually inci’easing

streimth, so that at the end of three or four

weeks he is quite restored. If the case is going

to end unfavourably the prostration increases,

and instead of the turn at the thirteenth or

fourteenth day, deep unconsciousness sets in,

the fever runs up, and the patient sinks under

it. Convulsions may occur, in such a case, before

the unconsciousness comes on. The case may
be milder than has been described, the delirium

being limited to a “ wandex’ing,” or it may be

much worse, death taking place within the first

week, instead of towards the end of the second,

the usual time in fatal cases.

Ten out of every hundred is about the death-

rate in typhus fever, and the deaths under

twenty are fewer than those above it.

The chief complication in typhus is congestion

of the lungs, largely brought on by the intense

weakness produced by the disease.

Treatment.—The patient should be treated

in a large well-aired room, fresh air being in

this case the best disinfectant. He should be

kept strictly to bed to reserve the strength.

For maintaining the strength careful feeding is

necessary. Sips of milk, beef-tea, nourishing

soups from which all vegetables have been

strained off, should be given at short intervals.

The patient will in this way be induced to con-

sume a large quantity in twenty-four hours,

Avhich he would not otherwise take. Thirst is

to be relieved by barley-water, lemon-juice in

water, or plain water. An occasional dose of

castor-oil may be necessary to relieve the bowels,
and at proper intervals the patient must be told

to make water, since the intense listlessness of

the patient may lead him to fail to do so.

Sometimes the water requires to be drawn off.

The patient must never be left umvatched. De-
lirium, which sometimes needs restraint, is to
be met 'mainly by quiet, darkening the room,
and applying cold cloths to the head. Stimu-
lants, though not always necessary, are some-
times of great use towards the end of the second

week, when the weakness is exti’eme, speciall}

if the pulse is very fast and weak. They ai'e

doing good if the pulse becomes less frequent

and stronger. The best stimulant is peiliaps

wine, to be given in tea-spoonful doses at inter-

vals to the extent of two wine-glassfuls in

twenty-four hours, or brandy or whisky in milk,

half a wine-glassful to be mixed with a break-

fast-cupful of milk, and given in doses of two

or three tea-spoonfuls at a time, the whole cup-

ful to be given in twenty-four hours. If cough,

spit, and increased difficulty of breathing indi-

cate congestion of the lungs, stimulants are to

be used in this way. Twice the quantity noted

may, in such a case, be given in twenty-four

hours if it seems doing good. During the period

of extreme weakness the attendant must guard

against bed-sores by keeping the patient scrupu-

lously clean, and by changing his position

occasionally, so as to prevent the same parts

being constantly pressed upon. Diu’ing recovery

strength is to be aided, not by stimulants, unless

really necessary, but by careful nursing and

feeding, frequent small quantities of nourishing

beef-tea, soups, &c., being given.

Typhoid Fever {Enteric Fever—Intestinal

Fever—Bilious Fever— Gastric Fever). Up till

1840 two fevers were confounded under the

term typhus fevei’, but that two essentially dif-

ferent diseases were included under the one

name was pointed out at the time mentioned

by Dr. A. P. Stewai't. Later a complete dis-

tinction was drawn between the two by Dr.

William Jenner, the one described in the pre-

ceding paragraphs retained the name typhus,

and to the other, because it was very like

typhus in many particulars, the name typhoid

was given. This fever (typhoid) is accomjxanied

by serious disease of the bowel, and conse-

quently to it the name enteric fever (from

enteron, Greek for the bowel) has been given

by some who do not like the confusion that

two words, so like one another as typhus and

typhoid, may occasion. The phrase “ intestinal

fever ” is thus sim])ly another phrase for “ en-

teric” fever. Further, this fever is marked

by sickness and by very decided diarrhoea or

looseness of the bowels, and thus as the symp-

toms marked out the stomach and bowels as

the chief seats of the disturbance, the name
gastric fever has also been used for it. This

term is not now being used b}'^ modern physi-

cians, for it is essentially a bad one. Typhoid

fever is an extremely serious and a veiy com-

monly fatal disease, bxit there may be many
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disturbances of tlie stomach, accompanied by
fever, but attended by no risk, to which the

term “gastric fever” might be applied by some.

It is a matter of the utmost moment that wher-

ever typhoid fever exists it should be discovered

;

and the use of any term that would in any way
tend to disarm suspicion as to the true nature

of the disease is undesirable. It is quite certain

that two diseases ai’e very often confounded under

the phrase gastric fever, namely, gastric catarrh

(described on p. 158) and typhoid or enteric

fever. Typhoid fever is often accompanied by

severe vomiting, in which bilious matters are

vomited, and hence some have called it bilious

fever.

The cause of typhoid fever is almost certainly

some living organism or germ, such as have

been described on p. 393. No one, however,

has as yet been able to separate the actual

living thing which pr oduces it. There is, never-

theless, sufficient evidence to lead to the con-

clusion that the poison of typhoid fever is not

cast off from the body of the person sick of the

fever, by the breath or by the skin, as occurs in

measles, scarlet fever, and small-pox. This dis-

ease is, on this account, not infectious in the

same way as the others mentioned are. It

seems quite clear, on the other hand, that the

typhoid fever poison is cast off from the bowels

in the motions passed from them. It is also

clear that the poison consists of living particles,

and that, if they cannot live and multiply in

the air, they can and do multiply in water.

Thus the discharges from typhoid fever pa-

tients, cast into drains, find in the pipes and

cesspools, particularly if they are not pi’operly

flushed with water and if they are blocked so

that the refuse is stagnant, most favourable

circumstances for their growth. It is also cer-

tain that drainage from a dung-heap, on which

discharges from a case of typhoid fever have

been thrown, getting into a well, can poison the

water so that every one who drinks of it is

liable to be attacked by the fever. It has been

proved to be thus that typhoid fever suddenly

appears and spreads among the j)opulation of a

town, becomes, that is to say, epidemic. Hap-

pily the causes of such epidemics have been

carefully traced. The history of them has

been discovered again and again, and it is com-

monly something like the following. In a dairy

farm one of the persons takes ill of fever, and

is ill for several weeks at least. There is no

particular medical attendance, and the character

of the fever is not known by the farm people.

The discharges from the sick person are thrown

on to a dung heap or thrown out carelessly

anywhere. Drainage from this gets into the

well. The water from the well is used to wash
the milk vessels, and probably to dilute the milk,

and the milk is sent into the neighbouring town.

The fever poison has multiplied in the well, has

got into the milk with the water, has multiplied

in the milk, and has been thus introduced into

the stomachs of a certain number of the towns-

people, among whom, in a short time, there is

an outbreak of the fever. If, then, tyjshoid

fever is not infectious in the- .same way as

measles, scarlet fever, &c., it is at least infec-

tious to this extent, that people eating food or

drinking water, milk, &c., containing the poison

are likely to take the disease. These facts are

of immense practical importance, since they

show that a person may attend on a case of

typhoid fever without fear, if care be taken

that all discharges from the patient, and all

linen soiled with them, are carefully disinfected

and disposed of.

Typhoid fever may occur at any age, though

it becomes less frequent as age advances. No
class or condition of men is free from its attack.

It is most frequent in warm seasons of the year,

and least frequent during cold weather.

It appears that some persons are able to resist

the influence of typhoid fever poison much more

successfully than others, so that not only must

the poison be introduced into a j^erson’s body,

but the person must be in a favourable condi-

tion for its growth within him. A lowenid

state of general health, from whatever cause

arising, is undoubtedly one of the most favour-

able conditions for the attack of this disease as

of many others. While one attack of the dis-

ease seems to afford some protection against a

second, many second attacks have been recorded.

Symptoms.—It is uncertain what time elapses

between the ]>eriod of the introduction of the

poison into the body and the commencement of

the disease. It appears to be about three weeks.

The disease usually begins by the person feeling

unwell, and losing appetite. The loss of strength

and general feebleness are marked. He com-

plains of feeling chilly and then of feverish turns,

of being drowsy, troubled with headaches, and

I

of restless sleej) at night. These are all vague

general symptoms. But there aie also disorders

of the stomach and bowels, vomiting and loose-

ness. The.se are often the most striking symp-

toms, and should make one suspicious. The

temperature of the person should be taken. It

will be found higher than usual (see ]). 10).

The ])ulse will be found fast, and tlie tongvie
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coated and brownish down the centre. One

symptom should be tried for. It is pain on

pressure in the right groin. If one i)resses this

part with the fingers, generally gurgling will

be felt, and the patient complains of some

degree of pain. If the bodily heat be deter-

mined by the thermometer as described on

p. 10 it will be found that the fever is highest

at night and is lower in the morning. This

daily rise and fall of the fever is peculiar to

this disease. The rash comes out in the second

week of the disease. It consists of rose-coloured

spots about the size of a pin’s head, raised above

the skin, found principally on the chest, belly,

and back. (They are represented on Plate VI.)

They come out, only two or three at a time,

in crops, and they fade in three or four days.

But one crop after another continues, till the

end of the third week. At this period (the

second week) the tenderness of the belly and

looseness of bowels are more marked. The

motions may be very frequent and I’esembling

pea-soup. The other symptoms continue, and

the tongue is dry and tends to crack on the

surface. Towards the end of the second week

the fever continues, the tongue is more dry and

brown, pulse faster and more feeble, the person

grows dull and listless, is very prostrate, and

there is delirium. The delirium may be violent,

or simply rambling, or muttering. In the course

of the third week the weakness becomes exces-

sive and bed-sores are apt to form. The patient

tends to slip down in bed. The body is wasted,

the lips trembling, the pulse is extremely feeble

and quick. Irregular starting of the limbs occurs,

and the hands wander aindessly about, picking

at the bed-clothes. Blood is frequently passed

in the stools. If the case is going to end in

death, the starting of the limbs and wandering

of the hands are marked, the motions and water

are passed unconsciously in bed, and stupor

comes on. A favourable turn is indicated by a

gradual fall in the fever, a less frequent and

more distinct pulse, a passing olf of delirium,

cleaning of tongue, and stoppage of looseness

of the bowels. Recovery is always gradual and

very slow. Many months may occur before

strength is re-established. Relapses are not

uncommon, attended by rash and all the other

symptoms of the disease. They occur usually

about ten days after the disappearance of the

fever of the first attack.

While the symptoms that have been de-

scribed are those of a typical case of typhoid

fever, it must be observed that cases are very

numerous where the symptoms are very ob-

scure, and where, in consequence, the disease

is aj>t to be overlooked. A patient, for ex-

ample, may complain of chilliness and feverish-

ness, of headache and unaccountable wearied -

ness, of loss of appetite, and sleeplessness at

night, and may exhibit no marked looseness or

bowels, no spots on the skin, and no symptom

pointing out typhoid fever with any certainty,

while it is this disease which is attacking him.

He may fight against his feelings of illness for

seven or eight days, and then speedily succumb

to the disease. Perhaps some great and sudden

discharge of blood from the bowels occurs, or

other grave sign of the mischief going on in the

bowels. In all such cases the vagueness of the

symptoms must not be allowed to make one in-

different. If the temperature is taken as advised

(p. 10) it will probably give such warning as

ought to lead to the person being sent to bed

and being subjected to careful nursing and

watching.

The complications of typhoid fever are nu-

merous. The looseness of bowels indicates seri-

ous mischief there. It is found that the bowels

are the seat of patches of ulceration occurring

in the position of the glands of Peyer (p. 140).

Now, in the process of ulceration a blood-vessel

may be opened and fatal loss of blood may

occur. The bursting of the vessel may be due

also to improper exertion or to the taking of

some hard food. In severe cases the blood is

passed unaltered or in clots. Usually it is

altered and makes the motions black and offen-

sive. Where the loss is sudden and great it is

known by the sudden paleness of the patient,

and the failure of the pulse, and fainting. Bleed-

ing may occur between the middle of the second

and the end of the fourth weeks. Another danger

is that the ulceration may eat through the

bowel wall into the cavity of the belly, ami

there set up fatal inflammation (peritonitis,

p. 190). It is shown by rapid swelling of the

belly, violent pain, vomiting, great anxiety of

the patient, and extreme frequency and feeble-

ness of pulse. This occurrence is most com-

mon in the third, fourth, and fifth weeks of the

disease.

Congestion and inflammation of the lungs are

also exceedingly common.

Treatment.—As has been already said, many

cases of typhoid fever ])resent no marked symj)-

toms. Nevertheless every suspicious case must

be treated with watchfulness, and the mild cases

with the same care as the severe. The patient

should be put to bed and kept there. Often a

person feels so comparatively well in the morn-
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ing that he wishes to get up for a little. 'This

must 0)1 no account be permitted. Tlie patient

sliould be daily sponged with lukewarm water,

and the body and bed linen must be kept clean

and dry and frequently renewed.

Perhaps the most important thing in tlie

treatment of tlie case is the dieting. Only soft

or liquid foods ai’e allowed. Milk in abundance,

beef-tea, light mutton broth, boiled bread and
milk, lightly boiled egg switched, corn -hour,

&c. &c. If the bowels are loose beef-tea tends

to make them worse. This is to some extent

corrected by the addition to it of rice, or

thickening with corn-hour. Overfeeding must

he guarded against. If the motions are mot-

tled with white curd of milk, the quantity

of milk supplied must be reduced at once, as

these curdy lumps will seriously disturb the

already inhamed bowel. It is always best not

to pei'mit the patient to have much food at one

time, but to give small quantities often. Thirst

afflicts the patient, and ordinary water in mo-

derate quantities is not to be refused. Barley-

water may also be given, and water made
slightly acid with dilute sul^jhuric acid or ordi-

nary vinegar.

As regards drugs, opening medicines must be

cautiously given. At the very beginning a good

dose of castor-oil may be administered. The

ulceration going on in the bowel must be remem-

bered, and if, later, the bowels require relief, it is

best to give an injection of soapy water or weak

tea of chamomile howers. Looseness of the

bowels, if excessive, is to be checked by the

catechu and chalk mixture, with the addition of

laudanum, if necessary, to a grown-up person.

(See Prescriptions—Chalk Mixture.) Bleed-

ing from the bowels is restrained by a half to one

tea-spoonful of liquid extract of ergot (spurred

rye) if it is obtainable, to be given evei’y two

or three hours, as long as required. Failing

that, 10 to 15 drops of turpentine every tlii-ee

or four hours, for several doses, may be given in

a little olive-oil. Dilute sulphuric acid (10-15

drops) may also be given instead of these. If

pain and swelling of the belly occur, the remedy

is laudanum, 25 drops in water, repeated every

two or three hours, to keep down pain. As to

stimulant-s, they are never to be given as a

matter of course. They are valuable only in

the later stages of the disease when weakness iso

excessive, the pul.se exceedingly feeble, &c. In

such a case whisky or brandy is the best. It

should be given in the following way : a wine-

gla.ssful of whisky is mixed with a breakfast-

cuj>ful of milk. Three or four tea-spoonfuls of

the mixture are given at such intervals that the

total quantity is not all used up for twenty-four

hours. In extreme cases double this quantity

may be necessary. But it should always be

given in the way described, as thus one knows
exactly how much is being given. The vessel

containing the whisky and milk should of course

be kept covered.

For weeks after the disappearance of the

fever great care is necessary. Even in mild

cases the person should on no account be allowed

to sit up for a week after complete disap-

pearance of fever, as shown by thermometer

(p. 10). Even weeks after apparent recovery,

improper exercise or improper food may lead to

serious mischief in the bowel. All hard food

should therefore be avoided for weeks after re-

covery.

These directions have been given for the bene-

fit of any who may be in circumstances in which

medical advice cannot be obtained. But the

difficulties and dangers of typhoid fever even

in its mildest form are so grave that only physi-

cal impossibility to obtain competent advice

can justify any unskilled person attempting to

take charge.

The fact that typhoid fever is contagious by

means of the discharges from the patient must

not be forgotten. Care must be taken to disin-

fect them in the manner described on p. 396. All

linen also must be disinfected. In the country

special pains must be taken that the discharges

are not thrown where they may find their way
into wells or burns from which a water supply

is taken. It is in this way that contagion is

spread, if the polluted water is used for domes-

tic purposes.

Dandy-fever {Dengue, Three-day Fever,

Break-hone Feveif—This is an infectious fever,

not known in Great Britain, but occurring in

India, Burmah, Egypt, Persia, North and South

America, and the West Indies. It was first

recognized in Rangoon in 1824, when it broke

out among a body of troops. It attacks persons

of both sexes and of all ages.

Symptoms.—The fever presents symptoms

resembling rheumatic fever, scarlet fever, and

ague. It often begins suddenly with severe pain

in some joint, specially a finger joint. The pain

jumps from one joint to another, soon attacking

many. There are high fever with shiverings, loss

of appetite, great weariness, sickness, and pain

in the head and eyeballs. The rash comes out on

the third day and is like that of scarlet fever,

the face being red and puffy, the throat red and
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sore, the eyes red, cand a general redness being

over the body. It is usually accompanied by

itching. The pulse is frequent, breathing is

quick, and the tongue is covered with a white

coating out of which red points project. On the

fifth or sixth day the rash passes oil, and the

fever falls, and comparative health is restoied.

This lasts, however, only for from two to four

days, when the fever returns, and a second rash

resembling measles or nettle-rash (p. 314) ap-

pears. The second attack lasts two or three
|

days and gradually passes oil, much of the scarf-

skin often separating. Though the fever passes

off, the pain and swelling of the joints, especially

in the smaller ones, remain, and may continue

to afflict the patient for weeks. Further, more

than a second relapse may occur, making recov-

ery slow and doubtful. In ordinary cases, how-

ever, eight days is the average length of the dis-

ease. In the course of the fever delirium, in

children convulsions, may occur.

Treatment.—Gentle movement of the bowels

should be regularly obtained, but there should

be no purging. The ammonia and ether mix-

ture (see Prescriptions) should be given in

tea-spoonful doses every two or three hours. The

addition of tincture of belladonna is recom-

mended, and two or three doses of from 5 to 10

drops may be given at intervals of an hour, the

mixture being afterwards given alone. If the

fever runs very high cold sponging is useful.

The joints may be rubbed with opodeldoc (soap

and opium liniment) or with a liniment of

opium, chloroform, and belladonna. During

recovery quinine tonics are of great help. The

following may be used

:

Quinine, ... ... ... ... 16 grains.

Dilute sulphuric acid, ... ... 2^ drachms.

Infusion of calumba, to make 8 ounces.

Of this a tea-spoonful should be taken in a

wine-glassful of Avater three or four times daily.

Food should be mild and nourishing, milk,

light soups, rice, &c., and often change of air is

very valuable in getting rid of the lingering

affection of the joints.

INFECTIOUS FEVERS WITHOUT RASH
(ERUPTION).

Influenza {Epidemic Catarrh).—This is an

affection similar in its general characters to the

disease described as catarrh (p. 154) or common
cold-in-the-head. Indeed to cold-in-the-head,

when accompanied by sharp fever, pains in the

bones, and sickness, the name influenza is often

applied. The true influenza is, how^ever, re-

markably infectious, which common catarrh

never is. In fact influenza is one of the most

remarkable of epidemic diseases, capable, as it

is, of running through a whole community wdth

marvellous ra])idity. Thus one epidemic of it,

in 1782, spread over all Europe, missing no

country of it, affecting more than half of the

people and killing many. Many epidemics of

it have occurred since then. The infection is

apparently conveyed by the air.

Its symptoms resemble those of ordinary

catarrh. Its attack is very sudden, and is indi-

cated by chills along the spine, and flushes of

heat, high fever, pains in back and limbs,

and perhaps sickness. The lining membrane of

nostrils, eyelids, mouth, and throat becomes dry,

red, and swollen. There are sneezing, intense

pain in the forehead and eyeballs, inflammation

of the throat and tonsils (p. 136), soreness of

throat, harsh croupy cough, and a sense of

tightness and pain in the chest. The skin is dry,

the tongue white, the bowels confined, and the

appetite is lost. The excessive weakness that is

rapidly produced is a very marked symptom. In

a short time the dryness of the nostrils yields, and

a free discharge of watery material comes from

them; there is also spit. About the same time

the skin becomes more moist, and sweatings

occur. Later the discharge from the nose and

throat is mattery, and difficulty of breathing

and cough are marked. A number of blebs

occur on the lips very often. In about three or

five days the attack passes off, usually Avith free

sweating, leaving the patient extremely Aveak

and afflicted Avith troublesome cough. The dis-

ease may, however, last several days longer,

owing to inflammation attacking the tubes of

the lungs and passing downwards, marked by

increased difficulty of breathing, hoarseness,

cough, and darkening of the face and lips,

OAving to the affection of the lungs. Bronchitis

(p. 270) inflammation of the lungs, that is, pneu-

monia (p. 274), and other diseases may thus

complicate the attack, and delay recovery or

cause death. Though death is rare, it is from

such complications that it arises.

Treatment.—The patient must be kept in

bed in a room kept at a moderate and regular

warmth. The kind of food alloAved is milk,

corn-flour, beef-tea, &c. In case of thirst, bar-

ley-Avater, meal-water, lemonade, soda-water

may be given in ordinary quantities. At the

A’ery commencement the feet and legs of the

patient should be placed in a hot bath contain-

ing sufficient mustard to produce a feeling of
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tingling, and a hot drink should be adminis-

tered. The following mixture is useful

:

Solution of acetate of ammonia, 2 ounces.

Spirit of nitrous ether, ... J of an ounce.

Ipecacuanha wine, of an ounce.

ater, ... ... ... to 4 ounces.

Give a large tea-spoonful in water every two
hours to grown-up persons, and less to children

in proportion to age. For grown-up persons

4 drops of laudanum may be added to each dose,

but not for children.

If the cough is veiy troublesome let a kettle

be kept boiling on the fire and pouring its steam

into the room; and if the throat and chest are

sore apply hot poultices of bran or linseed-meal

over the tlu’oat and upper part of the chest. The
bowels should be relieved by seidlitz powders,

or citrate of magnesia, or by injection. If the

chest is seriously affected, hot poultices all over

give great relief, and a cough mixture of ipeca-

cuanha wine and squills (see Prescriptions

—

Cough Mixtures) may be given. During re-

covery, nourishing foods, iron and quinine

tonics, &c., are required. Stimulants are often

required in the period of extreme weakness.

Their use should be regulated by a medical

man. If advice cannot be obtained, let 4 tea-

spoonfuls of whisky or brandy be put into a

cup of milk, and let it be given in sips so as to

be used up in 12 hours, when a fresh quantity

should be made for the next 12 houi’s.

Hay-feveP is described on p. 274.

Whooping’-Cough.—This is specially a dis-

ease of children, though grown-up people may
also be affected with it. Girls suffer more than

boys. It is extremely common in children,

standing next to scarlet fever as a cause of

death. The greatest number of cases occurs

in children under eight years of age, and it is

more fatal in spring and autumn than at other

seasons of the year. It is the most fatal of all

diseases to children under one year of age, and

three-fourths of all the deaths from it are of

children under two years, while only six per

cent of the deaths occur above five years. It

is, therefore, a disease from which children

under five years of age should be most carefully

guarded. It is an infectious disease, the cause

of the disea.se being given off in the breath of

the person suffering from it, and being capable

of conveyance by the air and by clothes also.

It is specially infectious in the early period of

the attack. One attack almost perfectly protects

against another. Now taking these two facts

together, the terribly fatal character of the
disease among young children, and its extremely
infectious nature, how great should be the care

taken by mothers and nurses to prevent its

spread and to protect their children from it.

Yet it is the commonest thing possible to find

mothers carrying children affected by it in

public conveyances, tram-cars, and the like;

and very insufficient pains are taken, when it

appears in a household, to separate the aftected

child from the others.

Symptoms.—The earliest symptoms are like

those of a common cold, with considerable fever.

They begin probably a fortnight after infection

has been received. The child is restless and
feverish, pale and without apjietite. Its breath-

ing is quickened. It sneezes and has an irri-

table cough. The cough is very troublesome day
and night, but specially at night. Fits of cough-

ing come on; a quick short series of coughs
ends in a long-drawn whistling breath, followed

by another long cough. Some defluxion may
be expelled at the end of the fit of coughing,

and vomiting often occurs. After a week or a

fortnight the fever lessens and the cough begins

to be marked by the peculiar whoop, that gives

the name to the disease. The cough still comes
on in fits or paroxysms, in ordinary cases every

hour, in severe cases every half-hour, and in

bad cases even oftener. The child knows when
it is going to come on by a tickling sensation.

It becomes quiet and frightened, rushes to

its mother or nurse, rises if it is lying down.

The fit begins with a deep in-drawn breath,

which is followed by a rapid series of short

coughs, becoming weaker, till all air seems

driven out of the chest; the face becomes

swollen and bluish; the veins are seen full of

blood; the eyes are starting, the skin wet with

sweat; and the onlooker would believe that the

child was choking, when the spasm, preventing

the entrance of air into the lungs, begins slowly

to yield, and as the air enters the narrowed

opening in the windpipe, it produces a long,

whistling, or crowing sound, the “whoop,” of the

disease. Two or three such attacks may occur

quickly after one another, till the child is quite

exhausted and faint. Often some defluxion is

expelled towards the end of the attack, and

vomiting is ]>roduced. The great strain on the

blood-vessels may cause bleeding from the nose

or other parts of the air-passages, and the eyes

may become blood-shot. The child soon re-

covers and seems all right till another fit of

coughing occurs. This stage lasts from four to

six weeks or even longer, though sometimes it



Fevers. ]

riPHTHERIA AND CROUP. 417

may be only two weeks, and then the spasms

become fewer and less severe and defluxion is

more free. Health and strength gradually

return, but complete recovery may often take

many months.

The dangers of whooping-cougli ai e the occur-

rence of bronchitis, of inflammation of the lungs,

and of convulsions. The younger the child the

greater is the risk of bronchitis rapidly ov'er-

spreading both lungs. Without such complica-

tions recovery ought to take place, though death

may occur during the spasm.

Treatment.—The child should be kept in a

room constantly maintained at a moderate de-

gree of heat. The air should be kept moist

by steam Horn a kettle on the fire. The child

should be clothed in flannel, and should get

light nourishing food in small quantities often.

The bowels should be kept regular by castoi’-oil

or syrup of senna. The medicine to be given is

bromide of ammoniun., and belladonna. Chil-

dren stand large doses of belladonna, and the

quantity may, therefore, be steadily increased

in the following way: Let a mixture be made

containing 64 grains of bromide of ammonium

in one ounce of simple syrup (solution of sugar)

and three ounces of water. Give a tea-spoonful

of this every two or thi’ee hours. This is to be

continued throughout the first week, and to it

occasionally may be added four or five drops of

ipecacuanha wine. When the second stage

comes on, the same solution of bromide of po-

tassium is to be used, and to each tea-spoonful,

as it is about to be given, add one or two

drops of tincture of belladonna. If the child

stands this quantity well, after one or two days’

experience, three drops of the tincture may be

added to each *dose, and after a further ex-

perience of a day or two with the three-drop

dose, four drops may be added to each dose, and

even five drops. As soon as the black of the

eye appears very large no further increase in

the quantity of belladonna is to be made. The
object of the belladonna is to relieve the spasms

of coughing, and as soon as they begin to yield,

the quantity of belladonna is to be gradually

diminished. To help recovery of strength when
the disease is evidently over, nothing is so use-

ful as change of air. This should not be sooner

than six weeks after the commencement of the

illness. As a tonic to aid recovery, a half to a

tea-spoonful dose, according to age, of syrup

iodide of iron may be given thrice daily. The
infectious nature of the disease must not be

forgotten, and disinfection should be practised

as described on pp. 395 and 396.

j

Diphtheria and Croup.—These two dis-

I

eases will be considered together, since accor-

! ding to many authorities, they are the same

disease, which is called diphtheria when it

principally attacks the tonsils and ]>arts in their

neighbourhood, and is called croup when it

principally attacks the top of the windi)ipe—
the larynx (p. 250).

Diphtheria is a contagious disease, the result

of the introduction into the body of the person

who suffers it of a particular poison. The poison

may be harboured on clothes and so carried

about. It is thus capable of s])reading, of

giving rise to an epidemic. In some places it

is more or less constantly present, is, that is to

say, endemic, probably because of some bad

sanitary condition. It occurs in every climate

and season. It may attack persons of any age,

but is most common between the ages of two

and ten years. It seems to have some relation-

ship to scarlet fever, for in many cases diphthe-

ria occurs after scarlet fever.

Symptoms.—The disease begins to show it-

self within a few days after the poison has

been received into the body. But the symptoms

may be so ill-defined and vague that the disease

is far advanced before the patient really aj)pears

seriously ill. The symptoms at the commence-

ment are chills and feverishness, loss of appetite,

general weakness and dulness, and marked

paleness of skin. Sometimes in the child the

first thing that attracts attention is a complaint

of soreness of throat. When the throat is

examined, already there may be seen the pre-

sence of white patches that too surely indicate

the nature of the disease. These are patches of

false membrane, of a dull white or grey colour,

like pieces of wash leatlier. They ai’e placed

on the tonsils and neighbouring parts of the

back of the throat. The patches are small to

begin with, but they tend to spread and join

one another, so that in severe cases the whole

back of the throat, including tonsils and uvula

(p. 136) is covered with the membrane. If

the membrane be scraped it separates in shreds,

but grows on again. The throat is also con-

siderably swollen
;

indeed, even though only

one side is attacked, the swelling may be so

great as almost quite to block the passage. The

' glands at the side of the jaw are also swollen.

As a result of the swelling there is difficulty of

swallowing, though the attempt to swallow

does not produce the intense pain common in a

severe attack of qiiinsy (p. 155). In many cases

swallowing can be performed all through the

illness. The swelling and loss of appetite com-
27
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Lined render the patient not inclined to take

food, and in children this is a cause of much
trouble. For a marked feature of the disease

is the excessive prostration it })roduces. It is

to combat this that remedies are, from tlie first,

directed; and so where disinclination to swallow

exists, there is great difficulty in getting suffi-

cient food taken to maintain the strenuth. The
disease may not go beyond the stage described,

and in ten days or a fortnight recovery begins,

the membrane separating in pieces, and being

spat out or in young children swallowed. The
breath is frequently very foul, because of the

decomposition of the false membrane. Even
after the throat is quite clear and clean, the

patient remains extremely feeble, and in some

cases the voice is altered, perhaps lost for a

time, owing to paralysis.

But the membrane may extend up into the

back of the nostrils and down the gullet towards

the stomach, and the disease may be so prolonged

that the patient dies of exhaustion.

A most frequent and the most fatal form of

the disease is that in which the formation of

the false membrane proceeds downwards into

the wundpipe. The symptoms of this occurrence

are tliose of croup. The voice is hoarse, and

there is a short dry cough of a peculiar charac-

ter. It is hoarse and muffled, “like the distant

barking of a |)uppy.” Sometimes it is a brassy

sound. Accompanying the progress of the dis-

ease down the windpipe there is increasing

difficulty of breathing. These signs are of the

most serious nature, especially so in children, in

whom the passage of the windpipe is narrow

and easily blocked. As the membrane thickens

the voice is lost, and the cough becomes miiffied

and almost noiseless. Suffocative fits come on,

partly due to .spasm, partly to the membrane

blocking the air-passage, and the patient strug-

gles for breath, the face becoming blue and the

eyes staring. One fit passes off, and the patient

becomes easier, but speedily another comes

on, the person at last sinks into a state of ex-

haustion and stupor, and death occurs. Usually

the end happens before the fourth or fifth day

after the symptoms began. Kow, sometimes

the disease attacks the air-passage only, without

any previous attack of the tonsils, no white

patches being seen at the back of tlie throat.

In very young children the formation of the

membrane in the windpipe may proceed so

quickly that death occurs within a few hours

of the hoarseness and cough indicating the dis-

ease.

The membrane may also pass up into the

nostrils from behind, and be evidenced by stop-

])ing of the nostrils and discharge of matter
and blood.

Further, there are cases of diphtheria in which
death occui-s within a few days, even in grown-
up persons, not from suffocation, but from the

violence of the poison and the exhaustion pr o-

duced. Indeed, death may occur without any
apparent formation of membrane, and so rapidly

as to leave some doubt regarding the true

nature of the disease.

Nor yet is all danger passed -when the throat

afiection has passed away, for death may even
then suddenly occur from loss of blood, failure

of the heart, and other causes.

Treatment.—The person is to be put to bed
in a large well-ventilated room, which must be

kept continually at a moderate heat, and in

which no draughts must be permitted. A fire

must be kept on constantly, and a kettle should

always be on the fire pouring its steam into the

room. If the least suspicion of the throat being

affected is present, the kettle should be a bron-

chitis kettle (see Plate VIII.—Nursery Ap-
pliances), and the .steam should be jfientifully

poured in the immediate neighbourhood of the

bed. If the bowels are confined castor-oil must

be given, or an injection. From the beginning

every effort should be directed to maintain the

strength, sips of warm milk or warm beef-tea,

sti’ong mutton-broth, freed from fat and vege-

tables, eggs beat up in milk, &c., should be ad-

ministered in small quantities often. Port wine

in small quantities is also to be frequently

administered. Cold drinks are not to be with-

held, and ice may be given to suck. When the

patient cannot swallow nourishing injections

become necessary. The method of administer-

ing them is explained in another part of this

work. (Refer to index for Injections.)

The treatment by medicine is twofold. The

throat must be regularly painted several times

daily, in the hope of arresting the growth of the

false membrane, and a mixture is to be given.

The ])aiut is made of equal parts of glycerine

and liquor of perchloride of iron—the strong

liquor. To each ounce of this one drachm of

sulphurous acid is added, and the whole shaken

too’ether, A brush is used— camel’s hair orO
goose quill

—

firmly set on a long handle. The

tongue of the patient is held down by a spoon,

and the back of the throat thoroughly painted

over. The painting must be repeated twice or

thrice daily. With children it is difficult to

accomplish, and help is necessary. A new

method consists in drying the throat as well as



Fevers. ]

RELAPSING FEVER. 419

possible and then painting it with Tolu varnish.

The following mixtiu’e is to be given :

—

Chlorate of potash in powder,.... 120 grains.

Solution of dialysed iron, ... ^ ounce.

Synip of orange, 1 ounce.

tVater, ... ... -. ... to I ounces.

Of this from a half to one tea-spoonful is to be

ofiven four or live times daily. When sutfoca-

tion is threatened steam is to be kept streaming

about the bed, and hot cloths may be ajiplied

on the neck. A surgeon would probably suggest

opening the windpipe by the operation known

as tracheotomy (p. 270). During recovery quin-

ine and iron tonics, nourishing foods, cod-liver

oil, and, when the patient can bear it, I’emoval

to the sea-side, are valuable aids to full restor-

ation of health.

Disinfection (p. 395) must not be forgotten.

Croup, true croup, has been considered in

the preceding paragraphs as an extension of

diphtheria down into the top of the windpipe—
the larynx (p. 250), or into the windpipe itself;

or it may be the diphtheria attacks the larynx

and windpipe first and directly. There is, how-

ever, an ordinary inflammation of the top of the

windpipe and windpipe itself not attended by

formation of false membrane, to which children,

of two and three years old, are specially liable,

to which the term croup is also applied.

Its symptoms may come on suddenly with

alteration of voice, some hoarseness, and fre-

quent dry short cough. The cough speedily

takes on special characters, it becomes barking

and “ brassy.” There is fever with difficult and

hurried breathing, crowing and piping noise

with taking in of breath, quick pulse, and the

child is restless and anxious and plucks at its

throat. Now it may be impossible to say

whether the symptoms are due to the formation

of a false membrane in the windpipe, as in

diphtheria, or to inflammatory swelling. Death

may occur by suffocation or exhaustion, and

very speedily.

Croupy symptoms are often pi’esent at the

commencement of measles.

The treatment, in so far as it differs from

actual diphtheria, is the same as that described

on p. 270 for inflammation of the larynx, and

consists principally in the use of hot poultices

and cloths over the front of the neck, and the

use of steam, hot drinks, &c.

Relapsing’ Fever {Famine Fever-Bilious

Remittent Fever—Seven-dcnj Fever

—

Irish Fever).

—This is a fever that seems to be related to

periods when extreme poverty prevails, hence

its term famine fever. So far as Gi’eat Britain

is concerned, it came from Ireland, and hence

was called Irish fever; but it has also appeared

in America, India, Africa, and Russia.

It is undoubtedly due to the presence of a

living germ in the blood, is contagious, and

may be canded long distances by infected per-

sons and by clothes.

Symptoms. — It is doubtful what period

passes after the poison has been introduced

into the body before the attack begins, some-

times apparently only a few days, at other

times about a fox'tnight. The attack begins

with shivering fits, pain in the forehead, back,

and limbs, high fever and great dryness of

skin. Appetite is lost; there is thirst; the

pulse is very fast; the tongue is covered with

a thick white coating, the tip and edges being

red. The bowels ai’e confined
;

there is pain

over the stomach, and to the right side over

the liver; and vomiting occurs. Jaundice,

yellowness of the skin, occasionally appears

about the second or third day, hence the idea

that the fever is a bilious one. The pains in

the joints are of a rheumatic character. To-

wards the end of the first week there may be

delirium. In from five to seven days from the

beginning of the attack the fever suddenly

passes away, usually after copious sweating,

lasting for a few hours, or after free discharge

from the bowels. The other symptoms also

disappear, but the patient is left weak. For

about a week he remains apparently well, and

then a second attack suddenly conies on, similar

to the first, lasting about three days, and end-

ing like the first. A third attack may follow.

Purplish spots may appear during the disease,

though there is no regular rash.

Deaths from relajising fever are not common.

Weakness produced by the fever is great, and

recovery is slow. The complications apt to

occur are affections of the lungs and bowels,

looseness, and dysentery.

Treatment.—Light food of milk, corn-flour,

beef-tea thickened with rice or corn-flour, is to

be given in small quantities. Cold sponging,

when the heat is great, with water containing

a little vinegar, is refreshing. The patient may
have ice to suck, and tea-spoonful doses of the

following mixture are to be given every three

hours:—
Solution of acetate of ammonia, ... 2 ounces.

Spirit of nitrous ether, ... ... f of an ounce.

Water,... ... ... ... to 4 ounces.

To relieve pains and help sleep 5 drops of lau-

danum may be added to each dose, hut only to
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grown-up persons. The bowels should be moved
by castor-oil or by injections. No medicine pre-

vents the relapse. Recovery is to be aided by
light nourishing foods, and quinine tonics.

The contagious nature of the disease must
be remembered, and the rules for disinfection

(p. 396) followed.

Plag’ue {Pestilence—The Pest—Black Death).

—This is a disease believed to have been observed

as early as the second century before Christ.

It was common in Egypt, other parts of Africa,

and Asia. In the sixth century after Christ it

spread over Euroj^e. From that time it con-

tinued to exist in Europe, breaking out at

intervals in fierce epidemics. Towards the end

of the seventeenth century it began to dis-

appear from Europe, from which, however, it

had not quite departed till 1841. The last

attack in Great Britain was the Great Plague

in London of 1665. It seems still to exist in

Arabia, Persia, and other parts of Asia. Star-

vation, filth, and overcrowding are the condi-

tions that favour its spread. It is extremely

contagious, being communicated by the breath

and carried about by clothing. In many re-

spects it resembles typhus fever.

Symptoms.—The disease appears about five

days, on an average, after the poison has been

taken into the body. The following are the

chief points of the description given of it. It

begins with shivering fits or chills, with fever,

pain in the forehead, back, and limbs, and great

weakness of body. The patient wears a dull,

stupefied haggard look. From the second to

the fourth day of the disease swellings of glands

(buboes) appear at the angles of the jaws, in the

armpit and gi’oins. The eyes are red, skin hot,

tongue as if covered with wool, or dry, black,

and cracked. The gland swellings cause pain,

and come to matter if the patient does not die

before. In some cases boils or carbuncles ap-

]>ear on the limbs generally, and purple spots

{petechioe) are not uncommon. Sickness and

vomiting of bilious matter and perhaps bloody

matter are frequent.

Death within twenty-four hours of the be-

ginning of the attack is frequent, and the

majority of deaths occur within four or five days.

The death-rate is not less than one in three.

Treatment is similar to that of typhus fever.

No treatment that can cut short the disease is

known. Disinfection and avoidance of the con-

ditions of the spreading of the disease, unclean-

lines.s, overcrowding, &c., are the means to pre-

vent its extension.

Yellow Fever {Black Vomit— Yellow Jack)

is a disease of hot climates, common in the

West Indian Islands. It has been introduced

into Europe, but does not tend to spread except

in times of great heat. Cold kills it. It attacks

Havana almost yearly between the months of

A})ril and December. It is rarely absent from

the West Indies, and is most fatal from May to

August. It is a contagious disease, and its con-

tagion can be carried by clothing, and conveyed

by infected ships. A person who has suffered

from one attack is safe from a second.

The symptoms may appear within one or

two days after the poison has entered the per-

son’s body, or may not occur for six or ten. The

attack is sudden, beginning with shivering,

fever, dry skin, intense headache, pain in the

back and limbs. The eyes are glistening, blood-

shot and red; the face is congested; there are

great thirst, loss of appetite, tenderness over

the stomach, sickness and vomiting. The tip

and edges of the tongue are very bright red,

the rest being covered with a white coat. The

lips and throat are also bright red. The pulse

is at first very fast, but may greatly diminish

in speed, even while the fever remains high.

The fever may not remain high for more than

a day or two, but the vomiting and tenderness

over the stomach continue. At first the vomit

is of the contents of the stomach, then it be-

comes coloured with bile, and later has a ‘‘coffee-

grounds” appearance, the black vomit, due to

mixture of altered blood. The motions are

often black for the same reason. By the second

or third day of the disease the whites of the eyes

may be seen to be yellowish, and the yellowness

spreads to the face and over the body, the jaun-

dice being well marked. The urine, which is

at first clear and of the usual quantity, becomes,

with the advance of the disease, of a deep yellow

from the presence in it of bile. The colour

may deepen to orange red, and at the height of

the attack almost no urine may be made. In

favourable cases the quantity becomes large and

the colour becomes very dark. Death may take

place within a few hours of the attack from the

violence of the poison, the person becoming

collapsed. It may occur at any time in the

progress of the disease, the fifth day being re-

garded as critical. In cases that have gone on

i for several days death is usually due to bleeding

from the stomach or bowels or kidneys, or from

exhaustion of the heart. Where recovery takes

place it is gi’adual, and the jaundice takes long

to disappear. The death-rate is very high.

Treatment.—The patient should be confined
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to bed and all exertion strictly forbidden. The

room should be large and well-aired, but kept

constantly at a moderate warmth. The bowels

should be relieved by injections. Corn-flour,

beef-tea, chicken broth, milk, and similar food

should be given at regular and short intervals.

Large draughts of lemonade and barley-water

are to be allowed. Ice is to be sucked to allay

sickness, and for the same purpose mustard poul-

tices are applied over the stomach. In cases

of recovery the person must not be allowed to

sit up till fourteen days have passed.

It is needless here to mention any of the

many drugs tried for the disease. All discharges

from the patient must be at once disinfected,

as recommended on p. 396, and removed, and

other steps taken to limit the disease (see

p. 396).

Hydrophobia (Z)o^-d/a<fnm—Aa6fes).—The

word hydrophobia is derived from two G-reek

words, hudor, water, and phohos, fear, the dread

of swallowing and the spasms pi'oduced by the

attempt being a marked feature of the disease.

It is a disease to which dogs, cats, wolves, and

foxes are liable. It is due to a particular poison,

which seems specially to exist in the saliva or

spit of the animal affected by the disease. It

can only be produced in human beings by the

direct introduction of this material into the

body by a bite or other wound. A person may
be bitten by a dog and may in consequence

be seized with the disease, although the dog
did not at the time show signs of the disease.

Cases have been due to a dog, not known to be

suffering from the disease, licking the hand of

its master on which some slight wound was pre-

sent. The bite of a cat may produce it. Pro-

bably, however, not more than a third of the per-

sons bitten by mad dogs take hydrophobia, even
when no attempt has been made to destroy cany

poison tlnat may have been impfirted from the

dog's mouth. When the bite has been through
clothes the risk is less thcan if the part of the

body had been uncovered. More men suffer

from the disease than women. There seems no
doubt that a bite from a hejilthy dog cannot
produce the disease. A dog must be sufferiim

from the poison, whether it is evident or not,

before it can imp<art the disease to .another.

Symptoms.—It is very doubtful how long

the poisoji requires to i-eside in the body before

the disease .appears. The shoi’test interv.al be-

tween the bite and symptoms has been about
twelve d.ays. The interval is seldom less than
a month, and is on an average six or seven

weeks. In some cases many months have passed

before the disease appeared, and some h.ave been

recorded in which the interv.al extended to

years. The appearance of the disease after four

months is, however, seldom. The wound by

which the poison gained admission to the body

usually heals as easily as an ordin.ary wound.

It is said that among the first symptoms in

many cases is return of pain to the place of

bite, hot tingling pain, shooting from the part.

Such is often not present. Other symptoms are

restlessness, shivering, uneasiness, a feeling of

illness, disturbed sleep, lowness of spirits, and

discomfort about the throat with some difficulty

in swallowing liquids in p.articular, while at the

s.ame time there is thirst. As the disease ad-

vances the patient becomes excited, the eyes look

wild, and he wears an expression of terror, and is

liable to outbreaks of delirious excitement in

which he may strive to injure himself or others.

The chief syrnjitom is the spasm that occurs on

attempting to drink. At first it is mere difficulty

of swallowing, but soon the attempt causes a

spasm, a “ catch in the breath,” which, in the

course of a few hours, becomes marked as a

strong contraction of the muscles of breathing,

there being a strong effort .as in taking in a

deep breath, so that the shoulders are raised

and the corners of the mouth drawn outwards.

The spit cannot be swallowed. It collects in

considerable amount, and hangs thickly fi'om

the mouth, a source of great annoyance to the

patient. Even when the patient is quite con-

scious, the impossibility of swallowing is marked.

The person m.ay take a glass of water, and, mak-
ing up his mind with great effort, may carry it

quickly to his mouth with agitation, but the

spasm comes on and the glass is violently

thrown away, and .any water that may have

got into the mouth is violently thrown out,

while the patient shudders, and marked spasms

of the muscles for bi’eathing occur. The very

thought of di'inking is terrifying. The mere

sound of running w.ater produces spasm, and

the state of terror and .agitation is extreme.

In adv.anced c.ases any sudden noise, or a rush

of cold air, will bring on a convulsive attack.

As the dise.ase .advances the patient becomes

feeble, the voice hoarse, and the convulsions

more frequent and severe. Death occurs from

exhaustion or from si;ffocation in convulsion.

The dise.ase is without exception fatal, death

occurring in from two to six d.ays.

In dogs the symptoms of rabies are sullenness,

fidgetiness, and continual shifting of position.

The dog seems to see things in the air, which he
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gcizes at, follows, and snaps at. His appetite is

perverted. He swallows bits of coal, wood, &c.

Saliva streams fi'oni his mouth, and lianas in

sticky strings from it, disturbing him and caus-

ing constant efforts with paws to get rid of it.

He makes a hawking noise in the effort to clear

the throat and mouth. His bark is hoarse, and
eyes bright. There is evidently intense thirst,

and the dog has no fear of watei\ for he often

buries his muzzle in u'ater at the height of the

attack

;

but he cannot drink owing to paralysis

of muscles, or s])asmodic irregular movements
of them. He bites anvthing that comes in his

way, and may thus in a short time infect other

dogs, cats, and other animals. Finally the dog

reels and staggers, his hind legs and lower jaw

lose their power, and he dies in convulsions or

from exhaustion.

It is to be noticed that nervous people, who
have been bitten, may by mere mental anxiety

work up symptoms resembling those of hydro-

))hobia. This false hydrophobia may be known
from the presence of anxiety alone and not

delirium, from the spasm on drinking being a

mere difficult}^ of swallowing, which can be

overcome, and being overcome, does not return.

In such cases if the patient’s mind be set at rest,

and some soothing medicine given, a 30-grain

dose of bromide of potassium, for exam[)le, the

symptoms disappear.

Treatment.—Whenever a person is bitten

by a suspicious animal the circulation of blood

ought at once to be stoj>ped, for a brief period,

in the bitten part by tying a tight band, if it

be a limb, above the bitten part, and carefully

washing the bite and allowing it to bleed fi eely.

As soon as po.ssible—immediately, if possible

—

the part should be burned. A hot iron, poker,

&c., may be freely arid deeply used, or nitric

acid painted lightly over the place with a brush,

and then wiped off with a sponge and cold

water. Attempts to treat the disease have failed.

Attempts may be made with chloral hydrate, in

from 10 to 30 grain doses, to keep down the

spasms. The patient should be kept ver y quiet

in a dark still I’oom. Persons in attendance

ought to be careful, since a bite from a patient,

or the spit of the jratient cast on the attendant,

may impart the disease.

Glanders and Farcy are diseases of the

horse and of animals of the same species. They

may be communicated to man by poison con-

tained in the dischai’ge from the nostrils of the

diseased animals. It is, however, rare iir man.

Symptoms appear from three to eight days

' after the introduction of the poison, and in

some cases after a longer interval. They are

high fever, gi-eat heat of skin, shiverings, quick

pulse, pains in muscles and joints of a rheu-

matic character, headache, sleeplessness, profuse

j

sour sweatings and clamminess of skin. The
nostrils become congested, and a biting wateiy

fluid comes from them, which soon becomes

thick, and mattery. A rash, at first of red s])ots,

like flea-bites, ajq^ears scattered over the face,

limbs, neck, and belly. They become i)imples

like peas, grow yellow, and soon burst, pour-

ing out matter, and leaving bad vdcers. The
eyes yield matter; sores form in the mouth and

throat, and the lungs become affected. Lumj^^s,

turning into boils, form in the skin on the face

and in the neighbourhood of joints. The ])atient

becomes very weak; delirium comes on, followed

by stupor and death. The disease runs its

course in sixteen days, on an average, but some

cases end fatally in a week. It is usually fatal.

In glanders the nose and ear-jjassages are

early affected. In farcy the jwison is introduced

in a wound on the body or limbs. The part be-

comes red and inflamed, glands in the neigh-

bourhood become affected, and lumps (farcy-

buds) and boils form in the skin. Both are,

howevei', ])ractically the same disease.

Treatment.—No curative treatment is known.

The patient’s strength must be maintained, as

well as possible, by nourishing food and stimu-

lants, and the affected parts should be carefully

and reguhu'ly cleansed, abscesses opened and

cleaned out, &c. A ]>erson attending a case

ought to wear india-rubber gloves while bathing

the affected parts.

Syphilis (vulgarly called Pox) is a contagious

disease, is, indeed, a type of that class of dis-

eases capable of being contracted oidy by the

direct introduction of a special ])oison into the

body of a person. The poison is, in this case,

communicated directly by sexual intercourse or

indirectly by inheidtance. To this rule there

are, however, exceptions Avhich must be noticed,

and will be stated in the course of the descrip-

tion of the disease. How the disease first origi-

nated, where, that is to say, the first i)oison

came from, it is as impossible to state as to

declare where the first jioison of small-pox came

from, or, for that matter, the fiist seed of corn

or wheat or potatoes. When and in what jdace

the disease first manifested itself it is equally

impossible to decide. It appears, however, to

have occurred in Euro))e, and certain parts of

Asia, from the earliest times. It has sj)read
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over the entire globe, by means of the com-
j

merce between countries, though tliere are yet

some regions Hee from it. The disease is not

affected by climate. During the latter part of

the fifteenth centuiy the disease assumed an epi-

demic form, and spread throughout the A\hole

of Euroj)e.

One attack of syphilis protects against a

second, but then the disease does not lun its

course in the brief period occu])ied by other

fevers, such as smali-pox, scarlet fever, &c.

Its jrrogress occirpies nroirths, even years, and

sometirrres coirtiirues throughout the life of the

persorr who has corrtracted it.

Symptoms.— The fearful character of tins

disease will be best understood by arr accourrt

of the progress of arr ordinary case, to arrest

which rro steps have beerr taken.

The first occurrence of the disease is the ap-

pearance of a sore, called the hard chancre, at

the place where the poison has beerr introduced,

usually some part of the genital orgarrs. This

sore, however, does rrot a})pear for a corrsider-

able time after the poison has been received.

There is a period, that is to say, corresponding

to the jreriod of incubation or hatching of ordi-

nary fevers, which has beerr referred to oir

p, 397. This interval is on an average four-

weeks. It may be only a little over two weeks,

while, oir the other haird, it may extend to

irearly six weeks. During this irrterval there

is nothirrg whatever to lead the person, who

has exposed himself to the disease, to suspect

the possibility of its existence. A person, whose

corrduct has rendered his infection only too ])ro-

bable, after failing to discover anything for a

week or two, rrray conclrrde that he has (unde-

servedly) escaped, but this conclusion is not

justified so early as this. The form which the

sore takes orr its first apjreararrce is that of a

small red dark-coloured pimple, which sloAvly

grows larger. The persorr may be, and ofterr

is, unawar-e of its preseirce, since it is not pain-

ful nor itching. Irr a few days the piirrple is

broketr by the seiraratioir of a ]rart of the sirr-

face, and speedily a little ulcer is formed. The

ulcer is of a peculiar chai-acter. It is rrot deej)

but shallow, and all round the sore is a firrrr

ridge of a dark r-ed appearance. If the part be

takerr between finger and thumb it has a hard

feeling, as if a little mass of gristle had beerr

deeply imbedded in the substance of the skin.

The ulcerated surface is greyish, and ratlier

dry, only a scarrty thin discharge being pro-

duced by it. In about six weeks it reaches its

complete formatioir, wherr it is about the size of

a split pea, and it thereafter begirrs to diminish.

Wherr it is healed it leaves a white scar that

will rrever disappear. The scar is below the

level of the surroirnding parts, which ai’e some-

what hardened, and of a dar ker colour- tharr is

usual. So little trouble does this sore occasion,

that the person may from first to last be igrro-

rant of its existence. The sore is single; several

of therrr do rrot occirr orr the sanre persorr. hile

this is the usual form and course of the sore, it

may appear as a rrrer-e scratch or crack, healirrg

easily and leaving scarcely any recogrrizable

scar. What has beerr described is the true, hard

chancre, the first result of the activity of the

special poison of syphilis. But there is another

sore, called soft chaircre, or chancroid, also the

result of the intr-oduction of a poisorr, obtained in

the same way as the preceding, but which rrever

gives rise to syphilis. It is described elsewhere

(see Index). It is painful, pours out aburrdarrt

discharge, is accomparried by infiammation and

swelling, but has not the hard gristle-like feel-

iirg of the true charrcre. Moreover, matter from

the soft sore, gettiirg into a scratch orr any other

part of the same person’s body, w-ill re[)rodrrce a

siirrilar sore
;
while, orr the other harrd, matter

from the true chancre cannot ]rroduce a second

sore orr the same person, thoirgh it carr jrroduce

a sore like that it catrre fronr on another person.

Orre or two weeks after the appeararrce of the

true chancre, the glarrds in the groirr become

affected. In fig. 113 orr page 208 is a represen-

tation of the glarrds in the groin. Those marked

d. e. f. in the figure receive material from the

geirital organs, aird if the poisorr of syphilis has

beerr there irrtroduced, it irr time reaches the

glarrds arrd affects them. They increase irr size,

rrot necessarily all of therrr, but several. The

irrcrease is slow arrd jrairrless. Orr pr essing wdth

the finger, they are felt to be hard arrd are

freely nrovable irr their- jrositiorrs. They rrray

becorrre as large as alrnorrd shells, arrd so they

rerrrairr for years, rrot comirrg to matter arrd

givirrg rise to rro trouble, but preserrting ahirost

coirclusive eviderrce of the existerrce of syjrhilis.

This is arrother distinguishing featur-e between

hard and soft charrcre, for the jioisorr frorrr a

soft sore reaches the same glarrds, but causes irr

them irrflarrrrrratiorr arrd for-matioir of matter, so

that orre or irrore brrboes, as they are called, are

jrroduced, that is, abscesses, which are extrerrrely

stirbborrr arrd slow^ to heal.

Arrd rrow there follow eviderrces that the

jroisorr has rrot orrly passed up from the sjrot,

where itw^as irrtroduced, irrto lymphatic glarrds,

birt has gairred errtrauce to the blood, arrd
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lias affected the constitution. These evidences

are called the secondary symptoms of sy-

philis, or briefly secondaries. The first of

these is the appearance of a rash on the skin,

which comes out in from six weeks to three

months after infection, usually in about sixty

or seventy days. The rash is at first of rosy

red spots, which appear about the chest and
belly, and may cover the whole body like a

crop of measles. They soon become dull red

or brown, and finally disappear, to be succeeded

by pimples, which have a coj)pery colour. The
])im2jles by and by fade, leaving copj^er-coloured

stains in the skin, which take some time to dis-

ajjpear, but leave no scar. They begin on the

trunk of the body, but si)read to the arms and

legs, and, unlike many ordinary skin affections,

do not miss the imlms of the hands and soles of

the feet. Tliey may come out in crops, off and

on, for several months. Moreover, this rash of

syphilis is capable of assuming many various

forms; but, whatever the form, one great jiecu-

liarity is the coppery colour of the staining of

the skin which attends it. The skin of the scalj)

is often affected, scales forming; and the hair

loses its glo.ss, becomes dry, and tends to fall

out, so that baldne.ss may be produced.

Some amount of feverishness, loss of a^Dioetite,

palenes.s, weakness, headache, and rheumatic

like }xiins, often very severe, are not uncom-

monly exj^erienced just before the apjDearance

of the rash.

On }mge 307 it is explained that mucous

membranes, the covering of red parts like the

lips, inside of tlie mouth, throat, &c., are j)rac-

tically of the same structure as the skin. Hence

it is not surfjrising that affections of the mucous

membranes occur similar to those of the skin.

The mouth and throat commonly suffer; the

tonsils (p. 136) are liable to ulcerate, the nostrils

and box of the windpipe sharing in the trouble.

Raised patches about the corners of the mouth

and anus (p. 130) are frequent.

Now it is certain that the matter that oozes

from, or covens, these ulcers and raised jiatches,

is capable of communicating the disease. This

is a fact of the utmost imjjortance to observe.

What it implies is this, that a person who has

such syjdiilitic ulcers or patches in throat or

mouth, or tongue, is caj)able of communicating

the disea.se by a kiss, if the slightest crack or

fissui’e exists on the lifj of the ))erson kissed, by

which the poison could enter. Moreover, for the

same reason, a healthy jierson using without

cleansing, cups, tumblers, &c., that have been

just previously u.sed by a syphilitic person may

contract the ilisease. Thus while at the beiiinninofO O
of these jjaragraphs on syphilis it has been said

that the disease is usually contracted by im])m-e

sexual intercourse, it is not uncommon to find

it, in perfectly innocent persons, acquired by
such other ways as have been indicated. For
example, a hard chancre on the lip is often seen.

A child who has inherited syj)hilis from its

parents may communicate it to its wet nurse

during suckling, and a wet nurse by the same
means may communicate it to a child. Besides

the affections of skin and mucous membranes,
mentioned as secondary symptoms of the dis-

ease, others are common. Serious inllamma-

tionsof the eye—infiammation of the iris and of

the retina and optic nerve (p. 375)—are quite

ordinary results. Affections of bones and joints,

indicated by severe pains of a rheumatic char-

acter, usually worse at night, are also frequent.

The bone affections are commonly marked by
the ajDj^earance of small |:)ainful lumps, usually

on the shin-bones, to which the term “nodes”
is ajq)lied. In fact the diseases which may
arise in the jirogress of the secondaiy stages of

syphilis, due to the poison in the blood, are in-

numei’able, and are only jirojDerly treated when
their cause is recognized. This secondary stage

lasts for from six to eighteen months, during

which the general health of the jiatient is liable

to serious disturbance and dejjression. At the

end of that time the disease may disajq>ear,

even without treatment, and not again trouble

tlie patient. Symptoms are, however, aj)t to

show themselves now and again still indicative

of the operation of the poison, such as the oc-

currence of skin diseases of various kinds, of

ulcers, &c., which are obstinate, even refusing

readily to yield to treatment.

Moreover, at a variable interval after the

end of the secondary stage, what are called ter-

tiary symptoms may reveal themselves. The

chief evidence of the third stage is the forma-

tion of collections of inflammatory material in

various parts of tlie body, in skin, mucous mem-
branes, muscle, bone, liver, and other internal

organs, brain, and spinal cord. These new

growths ai'e called gummata. These growths

readily ulcerate and break down, causing de-

struction of the substance of the ]>art in which

they hajipen to be. They may disajipear with-

out ulceration, but still their disapjiearance is

attended by destruction of the part in which

they are lodged and consequent contraction of

the part, shown by deep and permanent scars.

In the skin the growths form flat elevated

patches of a deep ijurplish-red colour, called
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syphilitic tubercles. Such destructive growths

may form in the gullet, leading to coutractiou

and ditiiculty of swallowing, in the box of the

windpipe, attacking the vocal cords (p. 262)

and causing hoarseness and loss of voice, in the

nostrils, producing destruction of the giistly

parts, giving rise to otiensive discharge (Sunk-

nose, p. 365), and ending in falling in of the

bridge of the nose; and in many other paits

may similar growths occur. Tumours may form

in the brain, and may cause deafness, blindness,

paralysis, and other symptoms dependent upon

their position. Intense and persistent headaches

continuing for weeks without intermission are

extremely suspicious of syphilitic disease of the

brain.

The consequence of such long-continued dis-

ease is a gradual but marked loss of general

health and vigour, shown by sallowness of com-

plexion and increasing thinness and loss of

strength, so that the result of the disease is a

miserable existence and a premature end.

Inherited Syphilis. A husband may, of

course, infect his wife. Syphilis is a very com-

mon cause of abortion, occurring usually about

the fifth or sixth month of pregnancy. One

miscarriage after another may thus be occa-

sioned, each succeeding one may be at a later

period than the one before, till after several

abortions a child is born alive. A child may be

born with, already at birth, signs of the disease.

It is shrivelled, puny, and unhealthy looking,and

speedily dies. Commonly, however, at birth the

child is healthy looking, and the signs of the dis-

ease do not appear till three or four weeks later.

A syphilitic child has soi’es, chaps, and cracks

at the corners of the mouth, ulcers of the mouth,

and is afflicted with sm;ffles, owing to similar

affections of the nostrils. Little soft growths

are found about its anus (p. 130), and a rosy

rash about the buttocks and neighbouring parts

is a most common sign. It is peevish and fret-

ful; its skin is dry and withered-looking, its

face old and weird-looking, its hair scanty, its

body thin and wasted. These symptoms, if the

child live, disappear about the end of the first

year, but scars are left to mark the seat of the

sores. In later life the bridge of the nose is

sunken, the teeth have a pegged appearance, and

the clear part of the eye (cornea) is liable to

suffer from an inflammation that makes it cloudy

and of a ground -glass appearance.

A child may inherit syphilis from either

pai'ent; but a curious fact is that the child of a

syphilitic father may exhibit the disease which

the mother has escaped. The father may, that

is to say, infect the child without pi’evious in-

fection of the mother.

Treatment.— It may be stated as a general

rule that, if jjroper treatment be adopted early

in the disease and persisted in, and if the 'pa-

tient be a person of temperate habits, and, above

all things, if he abstain from habits of drinking,

the disease may be got rid of within two years

of infection. In regard to children it may also

be said that, provided the disease does not

appear for several weeks after birth, and if the

child be properlyfed and in every nay well cared

for, proper treatment will effect a cure.

The general treatment consists in good nour-

ishing food, moderate exercise, moderation in,

indeed abstinence from, all liquors, perfect

cleanliness, and moderate exercise in the open

air. Frequent washing of the whole body with

soap and water, and an occasional Turkish bath

are of importance. Flannel should be worn next

the skin, and care to avoid chills taken. The

patient should continue his work or business to

give mental occupation. Smoking should be

entirely given up if the mouth or throat is

ulcerated, otherwise it should always be mod-

erate.

As regards special treatment, a brief state-

ment may be given of the treatment of an or-

dinary case in its different stages; but wherever

possible the patient should place himself in the

hands of a qualified physician, and should scru-

pulously follow his every direction. As regards

the chanci-e, it is doubtful whether any treat-

ment by burning, &c., will destroy the risk of

the constitutional disease arising. The sore

readily heals if cleanliness and frequent bathing

are practised. If the patient is anxious to have

it destroyed, caustic should not be used, but

strong nitric acid. A brush, moistened with

the acid, is lightly brushed over only the crack

or ulcer, sound skin being avoided, and the sore

is then bathed with cold water. A healthy

sore remains, when the slough, due to the

burning, separates. It soon heals if kept clean

by bathing. Often the secondary symptoms

appear before the patient is aware of having

conti'acted the disease, the chancre having been

unnoticed. When they appear, or to avoid them,

if the chancre has been observed, the drug em-

})loyed is mercury. Mercury has gained a bad

reputation, because in former times it was

improperly used. When properly used it is

perfectly safe, and it is the only drug that

can satisfactorily deal with the disease. When
required when the secondary symptoms are

slight, or used as a precaution, it may be given
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iu pill according to the following prescrip-

tions:

—

Blue Pill, 1 grain.

E.\.tract of Gentian, 1 grain

to be made into one pill. One such pill is to

be taken after meals thrice daily. It is tvell,

before taking the first pill, to clear out the

bowels by a double strong seidlitz-j)owder. If

the moutli and gums become sore the pill is to

be taken less frequently—twice daily, for ex-

amjde—or its use may be stopped for a day or

two and then resumed after another i)urge. If

treatment is not begun till the secondary symp-

toms have lasted for a time, such as sore throat,

skin eruption, &c., the following mixture may
be employed instead of the pills:—

Bichloride of Mei’cury, 2 grains.

Chlorate of Potash, 60 ,,

Water, to 8 ounces.

Of the mixture a dessert-spoonful iu water is

taken thrice daily after meals.

If the above treatment by pills is adopted as

a precaution only, it should not be stopped after

several weeks because no symptoms have ap-

peared. It should be continued for at least six

months, and preferably twelve months, though

not necessarily continuously. It may be stopped

fur a few days at a time and then resumed, and

if after four or six months no symptoms have

ap[)eared, the dose may be reduced to two pills

daily. Where the secondary symptoms have

aj)j)cared the treatment must not he dropped

simply because the rash on tlie skin has dis-

ap]>eared, the throat become well, and the health

has apparently been restored. It ought to be

persisted iu for twelve months, and beyond that

if symptoms still exist. If symptoms have

ceased long before the twelve months have

]jassed, the medicine may be stopped for short

intervals and then i-esumed, and smaller or less

frequent doses em])loyed. Six months must

j)as.s, during which the ])erson is free of symj)-

toms, before the ])erson can be ju’onouuced

cured.

In the third stage of the disease the drug

used is iodide of ])ota.ssium in 3-grain doses,

dissolved in water and taken twice daily. It

is well, in ordinary ca.ses, after ceasing the use

of mercury to use the iodide for several weeks.

Iodide of potassium has a nuirked effect in the

nervous troubles of the thii'd stage. 'J'hus for

the continuous intense headache a do.se of 10

grains may be given to begin with three times

a day. The dose is daily increased by 3 or

4 grains till the })erson r^ay be taking even

90 grains a -day, or till the headache ceases,

\\heu the dose is gradually brought down; but

the smaller dose is to be persisted in for months.

Sarsa})arilla in dessert-spoonful doses may be

given with the iodide. It helps the ])atient to

bear the latter drug.

Great benefit is derived fi'om a coui'se of treat-

ment at sulphur baths, such as Aix-la-Chapelle.

There are some people who cannot bear either

mercury or the iodide, but it is impossible here

to consider exce})tional cases.

Ulcers and other sores may be bathed with

a wash containing, to each ounce of water,

2 grains of sulphate of zinc.

For children a flannel bandage should be

made to fit round the belly. Oli the surface

next the skin a piece of mild blue ointment of

the size of a pea should be smeared nightly.

The movement of the flannel rubs it into the

skin, which should be washed every third day.

By the mouth syi'up iodide of iron, a third of a

teaspoonful, should be given thrice daily. Clean-

liness and good milk are essential.

The extremely contagious nature of the dis-

ease has been pointed out. It is, therefore,

scarcely necessary to say that a syphilitic per-

son should abstain fi'om sexual intercourse,

from all contact, indeed, with others. It is

probable, however, that in the third stage the

contagiousness is not marked.

As regards marriage, it is almost a crime for

a syphilitic person to marry before a year lias

elapsed without any sign of the disease. A
person who has passed through the disease, and

has been properly treated, should, therefore, not

marry till three vears have passed from the time

of infection.

Cerebro-spinal Fever {The Black Sickness

(])opular name in Dublin )—Spotted Fever).

—

This is a fever which is jirobably contagious,

and certainly occurs iu an ejiidemic form. It is

I’are after foity years of age, and is not uncom-

mon among young children. The symptoms are

due to inflammation of the membranes of the

brain (|>. 91) and spinal marrow.

Symptoms.— The disease may begin with

feverishness, headache, pains iu the back and

limbs, and feelings of illness lasting for a few

hours or a couple of days befoi'e any serious

disease is feared. Usually, however, the attack

is sudden, coming on with colhqise and insensi-

liility or with severe shiverings (rigors), intense

headache and dizziness, excessive pain in the

back of the neck and along the spine, constant

vomiting, pain in the stomach and cramping
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of the muscles of the legs. The fever is uot
|

necessarily great, hut the ])atieut is restless

and delirious or drowsy. The skin is over-sen-

sitive, so that slight touches give rise to coni-

idaints of pain. One marked symi)tom is a

stitt'ening of the muscles of the head and back,

so that the jiatient’s head and neck are arched

back. A rash of blebs (herpes) appears on the

lips. Purple spots (petechice) come out about

the second day, in severe cases within the

first twenty-four hours. They appear first on

the legs. Purple blotches also ai>pear over the

body in very severe cases. Death may occui

from collapse within a few hours of the attack,

or from the first to the seventh day, the patient

passing into stupor and from it to death. Death

may not occur for several weeks, and may then

be due to complications. Paralysis is a common

complication and so also are afiectioiis of eyes,

ears, and joints.

Even in favourable cases the illness lasts from

two to six weeks, the extreme weakness that

results being a cause of the delay.

Treatment.—If the attack begins with col-
j

lapse, it must at first be met with the application

of heat to the limbs and over the heart, and the

administration of small quantities of stimulants.

Mustard plasters over the chest and back are

also recommended. When this stage is ovei’,

the intense j)ains in the head and back are

relieved by ice bags on the back of the head and

along the spine. For the same purpose opium

given every two or three hours in 25-drop doses,

as long as it appears safe, is recommended. This

must only he given to adults. Opium must never

he given to children without express medical or-

ders. To them bromide of potassium in 5-grain

doses every two hours may be advised.

Small quantities of strong beef-tea, and simi-

lar fluid nourishment, are to be given frequently.

At a later stage of the disease 3-grain doses

of iodide of potassium may be given every four

hours to aid in the removal of the inflammatory

material poured out on the brain. To children

the dose should begin at 1 grain.

The disease is extremely fatal, often within

the first twenty-four hours owing to the nervous

disturbance. Energetic treatment at the outset

might relieve the brain, and therefore no delay

should be permitted to occur in seeking skilled

advice, whei'ever jiossible.

NON-INFECTIOUS FEVERS.

Ague (Intermittent Fever—Marsh Fever—
Malaria).—Ague or intermittent fever is not €a

disease that may be communicated from one

person to another. It is, nevertheless, a fever

which is apparentl}’^ due to the introduction of

some poisonous agent into the body. The poi-

son, called malaria, is bred in marshy places,

where the energies of the soil are not \ised up

owing to want of cultivation. Two conditions

are aj)i)arently necessary for making a tract of

land malaiious: one is that for a season the land

must be soaked with water which has no regular

and sutticient outlet; and the second is that,

following the period of soaking, a period of

drying occurs, during which, under the influence

of a hot sun, the land becomes dried up for some

distance below the surface. It is during the

latter period that the poison of malaria is ])ro-

duced, and that the region becomes unhealthy.

Thus ague-districts are more common in coun-

tries where periods of drought regularly follow

rainy seasons.

Di’ainage and cultivation are certain methods

of ridding a district of malarious characters. In

regions whei’e aque and similar marsh fevers

are common the poison rises from the gi’ound

with the vapours given oft' from the ground.

In consequence, the poison is more abundant in

the atmosphere nearer the ground, and is in

diminished quantity in proportion to the height

above the ground. So marked is this, that in

ague-districts the upper stories of houses are

more healthy than the ground-floors. The ])oi-

sonous vapoiu’s may, however, be carried by

air-currents up the sides of mountains in the

immediate neighbourhood of the ague-districts,

I and by the same means may be conveyed to

some distance beyond the place where they have

been produced. The intervention of a consider-

j

able surface of watei’, such as that of a lake or

I
river, will greatly prevent such conveyance; and

I
a thick belt of trees has a similar effect.

One attack of ague, instead of protecting

against a second, renders a person more liable

to renewed attacks from the least exposure to

the poison. Moreover, one who has suflered

from ague is liable to other attacks even with-

out being again exposed to the action of malaria.

Fever may appear in persons within a day or

I two after thereception of the poison, whileothers

!

may have been removed for months from the

malarious district before evidence of their hav-

ing become affected by the poison jiresents

;
itself.

Symptoms.—The feature that marks marsh

fevers is that there ai'e several attacks of fever

separated from one another by intervals, during

which the sufferer appears comparatively well.

In its progress the fever has three well-marked
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stages: the cold stage, the hot stage, and the

sweating stage, following which is the period

of the intermission, as it is called, in which tlie

fever is completely absent. This period lasts

for a variable time, and is succeeded by a second

attack of the fever, going through the same
stages as the first, ending in an intermission,

followed by another attack, and so on. In one

case the interval between the beginning of the

first attack and the beginning of the second is

only twenty-four hours. There is, in this case,

a renewed attack of fever daily. This form is

called quotidian ague. In another form, from

the commencement of the first attack to that of

the second is forty-eight hours. That is to say,

there is a renewal of the fever every other day.

This is called tertian ague. In a third form,

the fever is renewed the third day from the

beginning of the previous attack. This is

quartan ague. In other cases the fever re-

turns every fourth, fifth, or sixth day.

For some time before the disease actually

attack.s, the person may complain of weariedness,

loss of appetite, headache, and jjain in the back,

or the disease may begin suddenly.

The cold stage is marked by a feeling of cold-

ness; the person shivers; his teeth chatter and

his limbs tremble violently; the face and hands

are blue with the cold; and the skin is shrivelled

and presents the appearance of “goose-skin.”

There is uneasiness about the stomach; head-

ache and pains in back and limbs are present.

Much very clear water is ])assed, and frequently.

This stage may last from half an hour to several

hours. The cold is only apparent, for if the

temperature be taken with the thei'mometer

(p. 10) it will be found already above the usual

height.

The hot stage comes on gradually with the

disappeai’ance of the [)inched and blue appear-

ance of the skin. Froni feeling comfortably

warm the patient becomes intensely hot, the

face being flushed, skin dry and harsh, pulse full

and frequent, and thirst being great. The

person becomes restless, and sometimes slightly

delirious. The headache is severe; and the

sickness continues. This stage lasts from one

to four or five hours, or even longer.

The sweating stage begins with the appear-

ance of beads of perspiration on the face and

brow. The hands and skin begin to get moist,

and the person feels more comfortable. Soon

copious sweating breaks out all over the body.

The fever falls and the pulse becomes slower

and softer. The breathing is less hurried than

in the hot stage. Soon the fever is quite gone.

and the [)atient comparatively well, but tired

and inclined to sleep. The average length of

the whole attack is from five to six hours, but

it may be prolonged for double that time. In

some cases one or other of the stages nia}^ not

be well marked.

After a varying time a second attack comes

on, as already noted, which goes through a

similar course.

There is no definite time when the whole

illness will pass away. But a person who has

suffered from ague is always liable to renewed

attacks on the slight provocation of a cold, in-

digestion, &c.

Persons who continue to re.side in a malarious

district, and who suffer from periodical attacks,

gi’adually pass into a chronic state of ill-health,

marked by a peculiar sallowness of complexion.

Serious changes occur in the blood, liver, and

spleen, producing a condition of poverty of

blood and a tendency to dropsy, jaundice, and

various other affections.

Treatment.—The treatment of ague is natu-

rally twofold: that of the attack and that of the

intermission. During the attack little can be

done except in the way of making the patient

as comfortable as possible. From the nature of

the disease it is needless to attempt to arrest its

progress. During the cold stage, therefore, the

use of a plentiful suppl}'’ of warm coverings, hot

drinks, hot-water bottles, &c., will be grateful

to the patient; and so, on the other hand, will

be light coverings, a cool atmosphere, and tepid

sponging of the body during the hot stage. It

is during the period of absence of fever between

two attacks that medicine must be administered

to ward off, if possible, a new attack. The

medicine to be given is quinine. Ten grains

should be dissolved in water, to which a drop or

two of tincture of steel have been added to

aid the solution, and this dose given at the end

of the sweating stage. It is to be repeated in

four or six hours. After each renewed attack

the quinine is to be administered in this way,

and after the fever has ceased to return, the use

of a daily dose of quinine must still be persisted

in for a week or more. Nourishing foods should

be administered, and to aid in the restoration

of strength 30 drops of Easton’s syrup (syrup of

quinine, iron and strychnine) should be given

in water tlirice daily before food.

Whenever possible a person attacked by ague

should be at once removed from the marshy

district.

The pi’evention of ague is best accomplished

by efficient draining and cultivation of the
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district where it occurs by the clearing of jungle,

and by similar means. The exercise of great

care may enable one, compelled to live in a

malarious district, to evade the disease. The

person should sleep in the upper part of the

house, should avoid going out late in the aftei-

noon and early in the morning; all water should

be filtered or boiled before use; excessive fatigue

should be avoided; and quinine should be regu-

larly taken.

Whenever a person, from repeated attacks of

the fever, has become constitutionally affected,

nothing should be allowed to prevent removal

from the malarial situation to a healthy climate

for a prolonged period.

Remittent Fewer {Bilious Remittent—Jungle

Fever) is a form of ague, but more severe in its

symptoms and of a much more fatal tendency.

It is due to the same cause as ague, and presents

similar symptoms.

Symptoms.—The disease has its cold, its

hot, and its sweating stage like ague. The cold

stage is, however, very short, and hardly recog-

nizable. The fever of the hot stage is very high,

and this period is prolonged, lasting from six to

twelve hours. The vomiting which occurs is

violent and distressing. The material vomited

up is first colourless, then bilious and sometimes

bloody. The sweating stage is not so mai’ked

as in ague. With it the fever diminishes and

the other symptoms improve, and the remission

occurs, which differs from the interval of ague

in the important fact that the disease does not

disappear for a time as in ague, but simply

abates to renew its violence in a short time

—

from ten to twelve hours. The remission usually

occurs in the morning, and the fever is at its

height at midnight. Day after day the attacks

recur, usually at first with increasing severity.

The illness lasts from five to fovu’teen days, and

a favourable termination may be expected when

the remissions are distinct and last for several

hours.

Treatment is similar to that of ague. It is

said to be well to begin with a ^nirgative as

soon as the disease manifests itself, and to an

ordinarily strong adult 3 to 5 grains of calomel,

the same of compound extract of colocynth and

of powder of scammony, with 5 grains of quinine

ai’e advised. In the absence of these separate

ingredients, one blue and one compound colo-

cynth pill with 5 grains of quinine fonn about

the same dose. No more medicine is to be

given till the first remission, when 10-grain

doses of quinine m\;st be administered as ad-

vised for ague. If the pereon cannot retain the

quinine on the stomach it should be carefully

injected into the bowel (see Enema). To relieve

the sickness, small pieces of ice should be given

to suck, and warm cloths are applied over the

stomach. When the fever remits, nourishing

food is necessary, and if the exhaustion is great

stimulants in repeated very small quantities.

The other directions given under Ague apply

equally to Remittent Fever.

Rheumatic Fever {Acute Rheumatism ).

—

Acute rheumatism is a disease accompanied by

very high fever, and attended by characteristic

joint pains. The tendency to the disease runs

markedly in families; and previous attacks in-

crease the liability of a return. It affects mostly

persons under the age of thirty. Exposui'e to

colds, chills after overheating, &c., are frequent

causes.

Symptoms. —The disease usually appears

with signs of an ordinary attack of cold, such

as a general feeling of illness, loss of appetite,

sore throat, disturbed sleep, pains in the bones,

feverishness, &c., the signs of what is commonly

called an influenza cold, symptoms described

under catarrh (p. 154). The chief signs of the

fully formed disease are, high fever, pains in the

joints, and severe sweats. The joints attacked

ai'e usually the lai’ger ones, ankles, knees, wrists,

shoulders, and elbows. The joints are not at-

tacked all at once, but one after another as a

rule, one joint getting well when another is be-

coming more painful. The pain is often exces-

sive, so that the person lies straight and motion-

less in bed, afraid even of the slightest shake to

the bed. The affected joints are hot, tinged

with redness, tender to touch, and swollen.

When the swelling has fallen, and the pain

nearly gone, a feeling of stiffness remains. The

muscles are also afiected, and liable to painful

twitchings. After the pain has begun in a joint,

it increases till it is very severe, and then gra-

dually dies away, the swelling disappearing with

it. However much the joint may be swollen,

matter is pi’actically never formed in it. During

the illness the whole body is bathed in sweat,

which has a peculiar sour smell, easily perceived

by everyone who comes near the patient. The

sweats continue throughout the disease, and

gradually pass off with recovery. The fever is

often so high as itself to threaten life. In ad-

dition to these symptoms the tongue is white,

appetite bad, bowels irregular, and pulse fast

(120 ])er minute).

While these are the usual signs of a regular
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attack, the disease may occur in a much milder

form, with slight fever lasting only a day or two,

only one or two joints being affected. In many
such cases the disease frequently returns.

The length of the illness is never very definite,

varying from two to six weeks or longer, but

when the patient is properly attended to the

severe symptoms should not last much beyond

nine days. Itecoveiy of strength is, however,

slow. Death from the rheumatism itself is not

common. But in the train of rheumatism are

a great many other diseases, especially heart

disease (namely, valve disease of the heart

(p. 239), and infiammation of the pericardium

(p. 238)), inflammation of the lungs and air

tubes, and various others. Indeed the great

risk is that of affection of the heart.

Treatment.—The patient should be in an

open bed lying between blankets. The affected

joints should be kept at rest. An aid to this

is obtiiined by wrapping them in cotton wool,

secured by a flannel bandage. The principal

medicine now given is salicine or salicylate of

soda. It is administered in 20-grain doses in

water every two hours for twelve hours or so,

when the pains are generally relieved and the

fever falls. Thereafter the powders are repeated

every three or four hours or at longer intervals.

The evil of the remedy is that it frequently

proiluces deafness and unple<a.sant noises in the

ears, and sometimes sickness and faintness. In

spite of the noises in the ears, &c., the powders

should be persisted in if necessary, as the un-

pleasant symptoms attending their use will pass

away in a few days. But if sickness or faint-

ness arise a more sparing use of them must be

made. It is marvellous how quickly in many

cases this treatment relieves. When it does so,

the dose should be continued twice or thrice

daily for sevend days after the fever has passed

away. Then a quinine and iron tonic should be

given, and great care must be taken for some

time to prevent a relapse. Sometimes this

treatment fails. In such a case the old treat-

ment with potash must be resorted to. Thirty

grains of acetate of potash are to be given every

3 or 4 hours. At bed-time 10 grains {to an

adult') of Dover’s powder will relieve pain and

help sleep. Quinine and iron tonics are also

necessary after the fever has passed. Through-

out the illness nourishing, easily’ digested foods

are to be given in small quantities frequently

repeated. Milk and milk puddings, thin mutton

broth, &c., are best, but no butcher meat should

be allowed till recovery has taken place. Soda

Wider and milk is a grateful drink to the patient.

The bowels also require attention, an ordinary

purgative medicine being given as required.

Though the treatment has thus been men-

tioneil in some detail, it is needful to say that

no case ought to be without medical supervision,

unless that is absolutely unavoidable. A phy-

sician will often detect commencing affection

of the heart, and take steps to prevent it if

possible. Neglected cases too often end fatally

in time because this evil has not been guarded

against.

Chronic Rheumatism, as it affects the

joints, is discussed on p. 33.

Section XIV.—SOME GENERAL DISEASES.

TUBERCULOSIS AND SCROFULA. GOUT. CANCER. DROPSY.

TUBERCULOSIS AND SCROFULA.

Tuberculosis is the term ap))lied to a gen-

eral disease, due to the formation of tubercles

in various organs of the body. The nature

of tubercles has been shortly explained on

p. 165, and at greater length on p. 278, but to

give a complete idea of the disease, the chief

points of these explanations may be again men-

tioned. A tubercle is a little nodule, grey in

colour, about the size of a millet .seed, consisting

of a collection of round cells. It is to be con-

sidered as a new growth, foreign to the part in

which it is present. The little nodule tends to

increase in size by the growth of others round

it. By its growth it destroys the substance of

the i>art in which it is placed, occasioning also

inflammation in the siuTOunding parts. It has

no great vitality, and undergoes changes, which

l)egin in the centre of the nodule, the result of

which is to convert the firm grey mass into

yellow cheesy material. The process may go on

till the nodule becomes quite broken down into

soft matter, and, if the matter can break out

from the ]>art, an ulcer is left. Instead of

softening, the nodule may become hard by the
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deposit of lime salts in it, and become con-

verted into a little solid mass in the substance

of the tissue where it is lodged.

Now the effects produced by the formation of

such tubercles depend on the organ or tissue of

the body in which the diseased process is going

on. In the general disease tuberculosis the

formation of the grey nodules proceeds in most

of the organs of the body—lungs, liver, kidneys,

lymphatic glands, bowels, membi'anes of the

brain, &c., and the symptoms produced are

those of a fever, and strongly resemble symp-

toms of typhoid fever. This form of the disease

may last two or three weeks, and its termination

is death. The true nature of the disease it is

extremely dithcult to recognize during life.

On the other hand the formation of tubercles

may be limited to one organ of the body, at least

at first. Thus if the formation is principally in

the lungs, it produces consumption (p. 277). In

the bowels it produces consumption of the

bowels (p. 105). The same process going on in

the membranes of the brain is the cause of

acute water-in-the-head (p. 101); and a similar

tubercular deposit in lymphatic glands is be-

lieved to be the cause of the swelling and break-

in down of the glands that are the main fea-

tures of scrofula.

Recent investigations have tended to estab-

lish a relationship between the growth of

tubercle and the activity of some peculiar form

of germ. That tubercle spreads by contagion is

evident. In cases of tuberculous consumption

the throat is commonly affected by tubercular

ulceration, so that the voice is hoarse and may

be lost; and this is due to the contact of the

spit from the lungs. Moreover, in such cases

tubercular ulcers are usually found in the

bowels, probably because the contagious matter

is swallowed and the ulceration thereby ex-

tended. But definite experiments have conclu-

sively proved the truth of the contagious char-

acter of the disease (refer to p. .393).

The tendency to tubercle is hereditary. No
age is free from the possibility of an attack; but

it is most common in early life.

It is needless to discuss the symptoms or

treatment of the general disease, and the special

affections of lungs, bowels, and brain have

been considered elsewhere. Where the tendency

to this form of disease is known to exist in

families, much may be done to avoid its appear-

ance. The cenend treatment is the same as

that suggested for scrofula, which, as has been

already indicated, is a manifestation of the

tubercular taint.

KING’S EVIL.

Scrofula {Struma—King’s Evil) is a consti-

tutional condition in which the general health

is much weakeneil, and in which there is a great

tendency to slow infiammation of various parts

of the hotly and to the formation of abscesses

and ulcers slow to heal. (The disease was calletl

King’s Evil from the idea that it could be cured

by the king’s touch.) It is a condition occurring

in families and descending from parents to chil-

dren. The organs of the body specially apt to

Slitter are the lymphatic glands, which become

enlarged, softened, and readily break down,

becoming converted into cheesy material. W hen

it is the glands about the neck (p. 208) that are

specially affected, the disease is evident, but

other glands deep-seated and not within reach

of examination are equally prone to the aftec-

tion, which may, therefore, not be so evident.

Scrofulous persons are often in early life of a

pasty complexion, pale and flabby, with sluggish

circulation, stunted in growth, with short nar-

row chest, and prominent belly, and soft muscles.

Others again are of bright fair complexion,

with light red hair, and are unusinilly bright

and clever. Many children, though ajiparently

scrofulous, gradually grow out of this condition

and become vigorous men and women.

While inflammation and formation of matter

in the glands are the popularly known signs of

the scrofulous condition, many other organs of

the body may be the seat of sci'ofulous disease.

Thus some kinds of inflammation of the eyes

are essentially scrofulous; scrofulous diseases of

bone and joints are common; chronic eruptions

and ulcers of the skin, discharges fi’om the ear

and nose, are also frequently the result of the

bad condition of health. Consumption of the

lungs or bowels may arise from the same gen-

ei’al weakness.

Scrofula is believed to be a manifestation of

tubercle, discussed above, and the breaking

down and suppui’ation of glands, the distinctive

feature of scrofula, to be the result of the

deposit within the glands of tuberculous matter.

Treatment.—Nothing so much aids in the

progress of a scrofulous tendency than bad food,

bad air, want of cleanliness, and the absence of

opportunities of healthy exercise, and nothing

is so effective in removing the disposition to the

disease than the removal of these evils. A
scrofulous child should be regularly bathed; it

should be clothed in flannel. Plenty of fresh air

and sunlight are absolutely necessaiy. Nothing

is, consequently, so valuable as a change from

a close town to the sea-coast. Moderate sea-

bathing is very useful. If this cannot be ob-
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taineil, the child should be bathed at home daily

in a bath containing Tidman’s sea-salt, and should

be vigorously rubbed afterwards. Food is to be

liberally allowed, especially sweet milk, eggs,

soups, &c. Cod-liver oil is the chief medicine,

and should be given for a long period, indeed

long after health appears quite re-established.

Most children learn to like it. Small doses

should be given at first, half a tea-spoonful

twice daily, and the dose should be gi’adually

increased till a dessert-spoonful or a table-spoon-

ful is being taken thrice daily. To those who,

after patient trial, cannot get over the taste of

the oil, malt extract or malt extract and cod-

liver oil may be given. Another valuable medi-

cine is iron, given as dialysed iron (4 to 10 drops

(according to age) five times daily in watei'), or

as syrup iodide of iron (a half to one tea-spoon-

ful thrice daily), or as Parrish’s syrup of the

phosphates, commonly called chemical food,

given in a half to one or two tea-spoonfuls thrice

a day. The cod-liver oil and the iron tonic may
be given at the same time.

Glands that have become swollen and painful

ought not to be rubbed, nor irritated in any

way (see p. 209). The oil and the syrup of iodide

of iron ought to be persevered with, and the

neck simply protected by a strip of flannel.

Frequently the affected glands will recover under

this treatment if not worried into suppuration.

If, however, matter forms in the glands, the

sooner a surgeon opens them the better.

GOUT.

Gout is a markedly hereditary disease, de-

scending from parents to children in a very

remarkable way. Men are more frequently at-

tacked than women; the age most liable to the

disease is between thirty and forty-five. The cir-

cumstances that usually determine an attapk in

those liable by inheritance to the disease, or that

excite the disease for the first time, are habitual

excess in eating, specially in the over-eating of

animal food and rich dishes, long-continued ex-

cess in drinking, especially strong wines, such as

port, sherry, madeira, and malt liquors (beer and

porter), and prolonged want of proper exercise.

It appears also that persons subject in their

occupation to the influence of lead are rendei’ed

more liable to an attack, if other circumstances

favour it. It appears that the disease is due to

an excess in the blood of a substance called uric

acid, either becau.se it is formed in the body in

too large quantity, or because it is not removed

from the blood by the kidneys in the urine as it

ought to be. It is a disease specially apt to re-

turn frequently, very slight causes being suffi-

cient to determine an attack in those subject to

it. Thus even a slight degree of indigestion,

irregularity of bowels, cold, mental anxiety or

worry or excitement may occasion a fit of the

gout in gouty persons.

Symptoms.—An acute attack of gout usu-

ally comes on suddenly during the night with

pain and swelling in a joint, commonly the joint

that forms the ball of the great toe. The joint

becomes not only much swollen, but also turns

red and shiny, the veins on the foot and part

of the leg being very marked. The pain is often

extremely severe, and is burning or shooting

in character. Other joints may also be attacked,

the smaller ones specially. The least movement
is almost unbearable, and even the weight of the

bed-clothes is not endurable. Towai’ds morning

the pain lessens, but next evening it returns, and

this may continue for a week or ten days, when

the severe symptoms pass away, though the joint

remains swollen and tender for some time longer.

However swollen the joint may be, matter does

not form. Attending the joint affection there

are general symptoms of distui'bed health,

shiverings and sweatings, loss of appetite,

white tongue, increased heat of skin, quick

pulse, confined bowels, and scanty high-coloured

urine, from which a brick-red deposit separates

out on cooling. The sleep is much disturbed;

cramps and startings of the muscles of the leg

are common; and the patient is of very irritable

temper. After the first attack the joint appa-

rently quite recovers. As a rule the disease

returns sooner or later, generally within a year
;

and not only does it tend to return, but the

intervals between each “ fit ” become shorter.

With the greater frequency of attack, more

joints are liable to suffer—joints of foot, hand,

ankle, knee, &c. As the disease becomes chronic

the joints become permanently altered. They

enlarge,anddeformitiesare produced, due largely

to the deposit within the tissues of the joint

of masses of urate of soda, called “ chalk-stones,”

which not only form prominences and irregu-

larities, but by being deposited ai’ound the joint

tend to fix it in unusual and awkward posi-

tions. Abscesses may form round the chalk-

stones, from which they may be discharged, leav-

ing ulcers. The general system tends to become

affected and the ])erson to grow feeble and weak.

Those who suffer from attacks of gout are

often warned of an on-coming “fit” by symp-

toms not well marked, but which, by expei’ience,

they know too well the meaning of. Those
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symptoms may be connected with the digestive

organs—flatulence, heartburn, irregularity of

bowels, or connected with the heart, such as

palj)itation; or there may be headache, irritable

temper, and various other nervous symptoms.

There are forms of irregular gout that show

themselves by severe stomach disturbance, such

as acute spasmodic pain or cramp ami bilious

vomiting, or by disturbance of the heart, evi-

denced b}'^ ])alpitation, faintness, &c. By similai

attacks of irregular gout the breathing may be

much disturbed and rendered so laborious that

suffocation seems to threaten. Nervous and other

symptoms may also be due to a similar cause.

Treatment.—Very strict regulation of the

habits of life is one of the most important ele-

ments in the treatment of gout. The person

must exercise great restraint in eating, and

must take no more than is necessary for proper

nourishment. A mixed animal and vegetable

diet is the best, but the amount of animal food

in particular must not be in excess. Of this

class of food the best kinds are white fish, game,

fowl, and mutton. Fat meat such as pork,

salted and spiced meats, and all rich dishes are

to be avoided. In regard to vegetables, some

believe in the free use of celery. Stewed fruits

are allowed, but no pastries, and the fruits

should be sparingly sweetened. Extreme mod-

eration in drink is absolutely necessary, beer,

porter, and rich wines, champagne included,

being rigidly abstained from. Such wines as

hock, moselle, claret, alone are safe; whether

they should be used at all, and, still more,

whether any whisky or brandy may be taken,

ouo-ht to be left to the decision of a medical
O

attendant. Water should be the principal

drink. Tea and coffee are not necessarily harm-

ful. Potash, soda, and lithia w^ater, may do

much good, and ought to be taken freely, but

only between meals.

The gouty person should take regular out-

door exercise daily, and should go early to bed

and rise early. The clothing should be warm.

Baths are of great use, and specially a well-

ordered Turkish bath. Exposure is to be avoided;

and sudden changes of temperature are to be

guarded against. For this reason, where a

choice can be made, an equable climate is to

be preferred. As regards treatment during an

acute attack, it should be begun with opening

medicine, such as rhubai’b (10 grains) and l)i-

carbonate of soda (15 grains), the dose being

repeated as found necessary. To relieve the

pain the drug most extensively used is meadow-

saflVon or colchicum. The pre|)aration used is

the wine, given in water in 10 to 30 drop doses

every four or six hours along with 6-grain closes

of citrate or carbonate of lithia or ])Otash. The

use of the colchicum maybe continued for several

days if it agrees with the patient. At the same

time the action of the skin and kidneys is to

be i)i’oinoted by the patient being kept warm,

and drinking freely of barley-water, soda-water-,

or cream-of-tartar water flavoui’ed with lemons.

The food should be light and nourishing—milk

and bread, a little beef-tea, &c.

—

and rather

spare in quantity. The affected joint should be

kept at rest, supported in a raised position, and

surrounded by a piece of flannel dipped in

warm water, and covered by cotton wool.

In chronic cases 3 to 6 grains of carbonate of

lithia should be taken twice daily in a wine-

o-lassful of water, and Carlsbad or Vichy water

largely used.

CANCER.

Cancer (Latin cancer, a crab

—

Carcinoma).

—

The name of this disease is derived from the

appearance of the part attacked by the disease,

as it struck the ancients, the veins surrounding

the diseased part resembling a crab’s claAv.

Cancer is considered in this section more as

a matter of convenience. It is still a question

much discussed whether cancer ought to be

counted a local or a constitutional disease, and

many reasons can be adduced for answering the

question either way. It is certain, however,

that after cancer has appeared in any part,

however small and limited its position may be,

and however insignificant it may appear, it will

in time spread along various channels and

affect the whole system.

Nature.—Its character is that of a tumour,

swelling, gi'OAvth, or deposit, which tends to

spread, not simply by becoming larger and

squeezing aside the healthy substance of the

part in which it is placed to make room for

itself, but by growing into the healthy parts,

invading them, and incorporating them into

itself. It can never, therefore, be removed from

its position as a whole without other parts being

distiu’bed, but if removed the whole mass of

tissue in which it is placed must be cut out

with it. Moreover, even if removed, it tends

sooner or later to return, perliaps just because

it so invades the tissues tliat it is impossible to

make sure that all of it has been removed. This

feature of it is one of the chief reasons Avhy it is

called ‘‘malignant.” For it is evident that a

tumour, whose tendency is always to return to

the attack, is likely some day to overcome its
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victim. A “simple” turnom-, however, is one
which, once removed, is done with. Not onlv

does cancer tend to spread by direct invasion

of the substance of the part where it is placed,

but it also tends to spread to distant parts by
conveyance along vessels. Blood-vessels ai-e

doubtless channels along which particles of

cancerous material may be carided to juirts at

some distance from the original growth, and
which, taking root in the new situation, proceed

to grow and form a secondary tumour. Other
channels, which afford an even readier means
of transit, are the lymphatic vessels, which, as

has been noted on page 200, are found in every

tissue of the body as drains for the removal of

excessive nourishment supj)lied to the part, and
also for the removal of waste products. Into

these channels, therefore, juice and jiarticles

from the tumour will find their way. The lym-

phatic vessels pass to lymphatic glands in order

that the material they carry may be worked up
into a fit state for return to the blood. Thus
it is that some time after a cancerous tumour

has appeared in some part of the body the

glands in the neighbourhood are almost certain

to be found enlai’ged and otherwise affected.

It is this that renders it so difficult to remove

a cancerous growth with any certainty of per-

manent cure. For the cancerous material may
have been carried considerable distances fx’om

the original tumour by such channels, without

any signs of the transference being evident for

a long time. It is this also that renders it im-

perative that a cancerous growth should be

remorselessly cut out as soon as it is di.scovered,

and the smaller and more insignificant the

growth appears the more eager should the

patient be for its removal. But it is just at

this stage of its growth that patients are indis-

posed to permit an operation. It is so small,

or it gives so little perhaps no trouble, what is

the need of operating at present! Wait till it

is bigger, painful, troublesome, then the patient

will consent. It is necessary earnestly to insist

on the undoubted fact, the reasons for which

have just been given, that it is while the growth

is .small and trifling that its removal is most

hopeful, and that waiting till it is bigger means

practically waiting till it is hopeless.

As to the nature of the growth itself, cxincer

is essentially formed of a degenerate kind of

cell, and is originally connected with structm-es

mainly of the e]hthelial type (see p. IG). Tlius

the surface layer of the skin consists of epi-

thelial cells (p. 307), the mucous membrane of

the mouth has a similar superficial layer (p. I3G);

the stomach and whole length of the intestinal

canal (j). 140) has an outermost layer of cells;

the membrane covering the wind[)i]xe and tubes

of the lungs, as well as the air spaces of the

lungs themselves, are covered with epithelial

cells (p. 252) ;
the kidney and bladder liave

similar inner coatings (pp, 290, 293), while

glands, the salivary glands (p. 137), the glands

of the stomach and intestine (p. 139), are also

lined with epithelial cells. Now it is in these

situations and others of a similar character that

cancer is found, the cells coming under some
degenerative influence, which causes them to

multiply in enormous numbers and thus to in-

vade the surrounding tissues and form deposits.

The cells are held together by a small amount
of connective tis.sue (p. 16), in whose spaces the

cells lie. A cancer tumour is thus a m’owtliO
formed of masses of cells in groups held together

by connective tissue, the cells being originally

derived from the natural cells of the ])art.

Varieties of cancer depend mainly u])on the

relative proportions of the cells and binding

tissue, and of a fluid—the cancer juice—also

px’esent in the gi’owth. Thus hard cancer or

scirrhus has tlie binding tissue in greatest

abundance, and forms a very hard tumour;

soft cancer, encephaloid or medullary cancer

contains more cells and is of a very soft con-

sistence, growing also with greater rapidity

than the hard variety; while epithelioma, or

skin cancel’, consists mainly of flat cells like

those of the skin, or cells similar to those of

glands, and occurs in the shape of an irregular

ulcer.

Seat.—The position of the tumour may vary

as alread}’ indicated. It may occur on the skin

or on mucous membranes, like that of the

tongue, lips, stomach, and other parts of the

alimentary canal, in the bladder and womb, in

glands, such as the salivary glands and breast,

the glands of the intestinal tract, the liver, the

testicle, the lungs, the eye, bone, lymphatic

glands, nose, and many other parts. In fact it

may occur almost anywhere. For even though

it may originate only in e[)ithelial structures,

as already noted, it is easily transmitted to

other parts, in which it could not begin, by the

channels of the blood-vessels and lymphatics.

In men a common seat of cancer is the lip,

where it is of the epithelioma variety. In

women the breast and womb are frequent

situation.s, hard cancer being most frequently

in the breast. Internally the stomach, liver,

and lungs are common situations.

The causes of cancer it is not easy definitely
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to state. Undoubtedly hereditary influence is

great in many cases. Age has something to do

with liability to the disease. The greater pro-

portion of cases in men occur between fifty-five

and sixty years of age, and in women betweeii

forty-Hve and fifty-five. It is twice as common

in women as in men ;
and the liability seems to

be gi’eater in women who have borne children.

These are of the nature of predisposing causes

(see ]). 4). Sometimes the occurrence of the

growth .seems to be determined in position by

the presence of some long-continued irritation.

Thus the irritation of a short juicy pipe, con-

stantly smoked, has determined the appeaiance

on the lip, and the irritation of a ragged tooth

on the tongue, while cancer of the breast in a

woman has followed at no distant time a blow

on the breast. Frequently, of course, no such

local cause can be suggested. It may be that

with a constitutional tendency to the disease, it

only required such an irritation to determine

its occurrence.

The progress of the disease is slow or rapid

according to the variety of the growth and its

site, soft cancer being rapid in growth, epithe-

lioma vei'y slow. In its course the tumour

continues growing for a certain time, and then it

begins to bi’eak down, an irregular ulcer being

formed from which a foetid discharge proceeds.

In time, sooner or later as the disease spreads

quickly or slowly, and according to the speed

with which it extends to other organs, the

health suffers, and a constitutional state arises

to which the term ” cancerous cachexia” has

been applied. The countenance is peculiarly

pale and sallow, and the sufferer wears a very

anxious and careworn look. The general sur-

face of the body acquires a yellowish hue, the

appetite is diminished, the strength gradually

fails, and the pulse is weak. The patient com-

])lains of lassitude and of inability for exertion.

Emaciation sets in, at last death ensues from

exhaustion, or the combined effects of dischai'ge,

debility, and pain. Life may, however, be

shorteiied more speedily owing to the interfer-

ence of the tumour with the functions of some

important organ, or to frequent attacks of

bleeding from the ulcerating surface, caused by

the disease opening into blood-vessels.

Symptoms of cancer it is impossible to dis-

cuss in detail. Those of cancer of the bi'east

and the womb will be considered in the section

on Diseases of Women. As regards internal

cancer, its presence requires for detection a

skilful and expeidenced physician. Concerning

cancer of the lip and tongue it is only necessary

to say that the presence of a ragged ulcer, with

hard base, from which a foul discharge pro-

ceed.s, and which refirses to heal, is susp>icious,

and ought to cause the sufferer to seek early and

skilled advice.

Treatment.—No drug will cure cancer. The

virtues of one medicine after another have been

lauded in vain. Time and more experience

have shown the worthlessness of them all.

The only treatment for cancer is removal, if

that is possible. Caustics have been used to

burn out the mass, and are occasionally used

still, but removal by the knife is the preferable

operation. This a surgeon will not undertake

unless with a prospect of being able to remove

the whole growth. It must, therefore, be done

early, before the disease has invaded lymphatic

glands and other organs. When it is too late

to operate, the only treatment is one to relieve

the symptoms, to support the strength of the

patient and to alleviate pain. Each case must,

however, be treated on its merits, and requires

medical supervision.

DROPSY.

Dropsy is an accumulation of fluid which has

oozed out from the blood-vessels in the minute

spaces in the tissue, or in some of the cavities

of the body, the cavity of the belly for example.

It is called by other names according to the

position of the accumulated fluid. Dropsy con-

fined to the tissue under the skin, in the foot,

leg, or arm, for example, is called oedema or

anasarca. Dropsy of the belly is ascites (p.

191). The accumulation of fluid round the lung

in pleurisy (p. 266) is a dropsy, and a similar

collection round the heart is called hydroperi-

cardium or dropsy of the heart (p. 238). On p.

203 it is explained that fluid is constantly ooz-

iiur from the finest blood-vessels into the tissues

to nourish them, that more fluid oozes than is

necessary, and that the excess is picked up

mainly by lymphatic vessels, and afterwards

returned to the blood. Now suppose more fluid

escapes than can be ])icked up by the lympha-

tics, or suppose the absorbing vessels are some-

how prevented fulfilling their purpose, the

excess of fluid will I’emain and accumulate in

the tissues, and in a short time that part will

be the seat of dropsy.

Causes of dropsy are thus readily under-

stood. The quality of the blood may be so

altered that fluid passes out very readily and in

great excess. This happens in anaemia (p. 234),

and in Bright’s disease of the kidney (p. 295).
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Again where obstruction exists to the return of

blood to the heart, the blood accumulates in the

veins; there is greater pressure on the blood,

causing more to pass out of the vessels, and
preventing also its absorption, and so dropsy

again results. This obstruction may be merely

local. A tumour pressing upon the main vein

of a limb will thus produce dropsy limited to

that limb. In pregnant women the pressure of

the enlarging womb on the veins frequently

causes swelling of the legs. Dropsy may be more

general. Thus in certain diseases of the liver

the circulation is obstructed, and since all the

blood from the belly and the lower limbs passes

through the liver the obstruction is experienced

in all these parts and dropsy of both legs and

of the cavity of the belly will soon ensue. A
more general cause even than this, and more

common, is heart disease, where the onward

movement of the blood is hindered by some

valve affection (p. 239) causing accumulation of

blood in the veins of lungs, liver, and other

parts, and occasioning extensive drojisy. In such

cases the parts at the greatest distance from the

heart, and in the lowest situations, will feel the

pressure of blood most, and will show the evi-

dence of dropsical swelling soonest and most

markedly, for example the feet and legs. The

same condition may be produced even when no

real affection of the valves exists, if the heart is

so feeble that it does not contract with .sufficient

vigour to cause a steady and regular circulation

of the blood. The walls of the heart, yielding

too much to the pressure of blood within them,

may stretch unduly, and thus the heart becomes

dilated and thin -walled in proportion to the

decree of stretching. Under these circumstanceso o

the circulation is sluggish, and in time the blood

in the veins experiences a backward pressure,

which causes an undue amount of fluid to pass

out into the tissues, and dropsy ensues. In these

circumstances the swelling appears first in the

feet and legs. It must not, however, be thought

that swelling of the feet and legs is in every

case caused by something wrong with the heart.

Many people are troubled with swelling of the

' feet and lower parts of the legs after standing

I

long or going about a good deal, the swelling

j

usually disappearing after a rest in bed. This

does not necessarily imply any particular disease.

When a person stands, the weight of the column

of blood in the veins of the legs is considerable,

and if the vessels be relaxed in any degree the

vessels widen unduly, and the movement of

blood is slower than usual, allowing a greater

oozing of fluid than can be quickly removed.

In pleurisy, dropsy of the heart, and similar

instances, the accumulation of fluid is due not

to obstruction to the return of fluid, but to an

active determination of a much greater than

ordinary quantity of blood by the acute inflam-

mation going on.

The treatment of dropsy depends on the

cause. The cause should if possible be removed;

the state of the liver should be corrected if pos-

sible, the weak heart strengthened, &c. Drugs

are emplo}md for the purpose of removing from

the blood and casting out of the body a larger

amount of water than usual, and so encouraging

the picking up of the dropsical fluid into the

current of the circulation. Active purgatives,

which cause large evacuations of watery stools,

do this, such as jalap and elaterium. Other

drugs effect the same thing by })romoting an

increased flow of urine, such as nitre, gin, spii its

of juniper, and digitalis. Profuse sweating by

means of hot-air baths aids in a similar way.

Digitalis is a very useful drug, since it both

strengthens the heart and promotes the action

of the kidney. It is in cases where the dropsy

is due to some condition of the heart that digi-

talis proves most valuable. By its strengthen-

ing action on the heart it causes more vigorous

contractions and tends to restore efficiency to

the circulation. But the emifloyment of these

means is always attended with risk, unless used

by those who really understand the cause of the

dropsy and adapt the remedy with care to the

circumstances of the case. Therefore the treat-

ment needs determination by a physician.

When treatment by drugs fails the accumu-

lated fluid is frequently drained off by tapping.
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Section XV.—THE MANAGEMENT OF CHILDREN IN

HEALTH AND DISEASE.

The Management of Children in Health.

The High Mortality of Children and its Causes:

The Management of the Newly-born Child:

Food— Its nature—Frequency of supply—Choice of a wet-nurse—Rearing by hand;

Bathing and Clothing;

Exercise, Air, and Sleep;

Use of Medicines;

Premature Children;

Vaccination.

The Management of Children between the Sixth Month and Second Year:

/’ood—Weaning

;

Teet/imsr—Milk-teeth and permanent teeth—Their periods of cutting;

Bathing, Clothing, and Exercise;

Children's Apartments.

The Management of Children in Disease.

General Signs of Disease in Children:

General Treatment of Children in Disease:

Affections of the Newly-born Child :

Irregidarities of F’orw—Tumours of head and back—Harelip and Cleft-palate—Blue Disease, &c.

;

Diseases of Navel and Eyes; Jaundice of the Newly-born;

Swelling of the Breasts.

Diseases Common to Childhood:

Ailments at the Periods of Teething and Weaning;

Coughs, Colds, and Affections of the C/ies<—Cold—Bronchitis—Cough

;

Affections of the Mouth, Stomach, Bowels, d-c.—Thrush (Sprue)—Inflammation and ulcers of the

mouth— Vomiting— Colic— Looseness of bowels— Infantile cholera—Intussusception— Cos

tiveness—Worms—Falling of the bowel—Rupture—Bed-wetting

;

Spasmodic Diseases-Convulsions—Night-terrors-Child-crowing—Water-in-the-head, &c.

;

Fevers;

Scrofula and Consumption—The treatment of delicate children ;

Skin Diseases—Tooth-rash—Red-gum—Scalled head—Running ears

;

Rickets;

dccide?its-Burns, Wounds, Sprains, &c.—Falls on the head—Bleeding at the nose—Choking.

THE MANAGEMENT OF CHILDREN IN
HEALTH.

HIGH MORTALITY OF CHILDREN.

That there is need for spreading broadcast

fuller knowledge than the public evidently at

present possesses of the proper methods of

dealing with children, both in health and in

illness, is strikingly evident from the statistics

carefully collected and detailed by the late Dr.

Wm. Farr, of the Eegistrar-General’s Office.

The facts are so clearly given in Dr. Farr’s own
words in his annual reports that a few extracts

will best show what they are.

“ In England andWales the deaths of 2,374,379

infants in the first year of age were registered

in the 26 years 1838-63; and of the number
1,329,287 were boys, 1,045,092 were girls.”

“ Nearly 100,000 infants die annually, in the

proportion of about 56 boys to 44 girls.”

“ Even in the healthy districts of the country,

out of 1,000,000 born, 175,410 children die in

the first five years of life; but in Liverpool dis-

trict, which serves to represent the most unfa-

vourable sanitary conditions, out of the same

number boi-n, 460,370, nearly half the number

horn, die in the five years following their birth.”

That is to say, one in every six children born

dies within the first five }^ears of life, even in

the healthy parts of the country, but in the un-

healthy parts the proportion is one-half. More-

over, Dr. Farr showed that the majority of the

deaths occurred within the first year of life.

Thus “of 100 children born, 15 die in the first

yeai’, 5 in the second, 3 in the third year, 2 in

the fourth, and 1 in the fifth; making 26 in the

5 years of age. Of the 15 who die in the first

year, 5 die in the first month of life, 2 in the

second, and 1 in the third.”

Now what is the cause, or what are the causes

of such a tremendous infant mortality 1 That

question also Dr. Farr tries to answer. The
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result is given in tabular form. In the three

years 1873-75 the annual number of deaths,

from all causes, of children under one year of

age to every 1000 births was 278. The separate

causes of these 278 are given in the bible:

—

Total number of deaths to everj' 1000 births, 278

Of which the number of deaths caused

by premature birth and atrophy (wasting) was 70

,, lung diseases
,, 51

,, convulsions
,, 31

,, diarrhoea (looseness of bowels) ,, 24

,, tubercular disease ,, 21

,, whooping-cough
,, 12

,, teething
,, 6

,, measles
,, 4

,, scarlet fever ,, 3

222

The causes of the remainder are not detailed.

Of the 278, no less than 125 were due to such

diseases as atroj)hy (wasting), convulsions, and

diarrhoea. Commenting on the table Di-. Farr

says : “Some of the principal causes are improper

and insufficient food, bad management, use of

opiates, neglect, early marriages, and debility

of mothers; but whatever may be the special

agencies at work which are so i)rejudicial to

infant life, it must be borne in mind that a

high death-rate is in a great measure also due

to bad sanitary arrangements.” “ The causes of

death which are more directly the resxdt of neglect

and mismanagement are convidsions, diarrhoea,

and atrophyf and again, “ the causes most fatal

to infant life in factory towns, and which are

inseparable from bad nursing and feeding, are

diarrhoea, convulsions, and atrophy.”

It is to be observed that in this table the

number of victims of measles and scarlet fever

is small, but it is in the second, third, and fourth

years of life that these diseases are worst, and

not during the first year to which the table is

limited. It seems that since 1875 a considerable

decrease has taken })lace in the average English

death-rate, a decrease affecting not only the

adult portion of the population, but the infant

portion as well. It seems plain that this im-

proved state of affairs is due to the operation

of acts of parliament referring to public health,

to the greater care consequently taken to keep

down and rectify, as far as pos.sible, unhealthy

conditions, to more vigorous measures in dealing

with and preventing the spread of infectious

diseases, and to other similar causes. But public

health acts touch very little those great causes

of infant mortality, noted by Farr, “neglect and

mismanagement,” which are still the chief causes

of an unnecessarily high rate of infant death.

These causes are not limited to particular classes

of society, though they may be more strikingly

evident in one class than in another. Misman-
agement of children is certainly very common
in every grade of society, and is as frequent a

cause of childish ailments in the houses of the

rich as in those of the poor. The first part of

this section is, therefore, devoted to a consider-

ation of the proper methods of managing chil-

dren in health.

THE MANAGEMENT OF THE NEWLY-
BOKN CHILD.

Food.—From the day of its birth till it is

four or six mouths of age the child should be

nourished, in ordinary circumstances, entirely

by its mother’s milk, and during that period no

other food of any kind whatever ouglit to be

allowed. It is a mother’s chief duty in relation

to her child to suckle it, and neither her plea-

sure nor convenience should, for a moment, be

allowed to come into consideration. A bad

state of the motheFs health may make it advis-

able, not for her own sake only but also foi- her

child’s, that the child shoukl be otherwdse reared,

but this is the only valid reason as a rule.

It often happens that there is no milk in the

mother’s breasts for some hours after the birth

of the child, and it is the custom of most nurses

in the meantime to feed it with s])oonfuls of

sweetened water. This is entirely a wrong and

unnecessai’y j)roceeding. There are few childien

that cannot afford to wait for twelve or even

twenty-four hours. The ])roceeding is also hurt-

ful, leading to irritation of the child’s stomach,

and the j)roduction of wind, colic, and other

evils. In every case the child sliould be put to

the mother’s breast, immediately after it has

been washed and dressed, if the mother is not

too tired, and at latest within an hour or two

after birth. It often needs the exercise of some

little patience before the child obtains a j)ro]ier

hold of the ni])ple. It should be aided by the

nijqde being drawn out with the fingers and

moistened with milk. If there is milk in the

breast the child will obtain satisfaction, and

will soon relax its hold and droj) off to slee]).

The nijiple should be removed from its mouth

and dried to prevent hacking. But if no milk

has been in the breasts, some advantage is yet

gained in the drawing out of the nijiple, and in

the stimulus which has been given to the gland

to hasten its activity. Between two and a half

and three hours after the last suckling the child

must again be put to the breast, and this is the
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6. Ordinaf7 Uettle over spirit

lamp used as a bronchitis jP
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7. Nipple shield of glass, with

tube and teat

.

Arrangement of bed
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proper interval between each period of suckling

for the first ten days or a fortnight after the

birth. Regularly as the clock conies round to-

wards the third hour, night and day, for the

period named, the child is to be lifted to its

mother’s breast. This is the first rule of infant

nursing. It must not be broken for any reason.

It is a great temptation, if tlie child is sound

jisleep, to let the hour slip jiast; and many are

proud to tell how the child slept for five or si.x:

hours on end. This is a mistake. The child

must be wakened at the hour and sufficiently

roused and kept awake till it has taken a proper

quantity of milk, when it will, in all probability,

dro]i off at once to sleep again. On the other

hand if it has been allowed to sleep for five or

six hours, the chances are that wind has collected

in its stomach and bowels, and its next drink

will be followed by an attack of colic and a

screaming fit. The mother or nurse will pay

dearly for her five or six hours’ rest by half an

hour’s entertainment of this sort. If, on the

other hand, the rule is strictly followed, the

child will fall in with the regular ways almost

naturally. Within a coiq^le of days the mother

will have no need of a clock to regulate her

suckling. The child will wake ujj at the hour

with almost perfect regularity, will go to sleep

after its drink almost immediately, and in oidi-

nary circumstances will give no trouble what-

ever. Each breast should be given alternately.

Often one nipj)le is hacked and very painful,

and the mother shrinks from giving that breast,

and delays. This is a most serious mistake, and
the greater evil of a “ gathered ” breast may be

the result. To prevent such results the slightest

crack of the nipple should be treated thus:

carefully dry the nipple after each suckling and
place over it a pad of cotton wool, the centre

of which is soaked with glycerine of tannin

(obtained from druggists). Before the child

is again put to the breast remove the wool and
bathe off the glycerine of tannin, Avhich is again

applied when the child is removed. If this is

not sufficient to heal the hack, then let the

mother secure without delay a glass nipjde

shield with india-rubber tube and teat attached,

as shown in the Plate of Nursing Appliances.

ETsually the shields are sold with the teat on
the end of the glass, no tube intervening. It

is better to have the tube, because by it the

mother may apply the shield and herself suck
till the milk fills the tube, then putting the
teat into the child’s mouth. Thus the child is

not worried by sucking in vain for some time.

The shield should be worn at each sucklincf,O*

and the wool with glycerine of tannin ajtjdied

in the interval till the nipple is quite healed.

Usually mothers err by giving the child drink

too often. If the child is the least jjeevish or

fretful, the ni])ple is forced into its mouth to

stop its crying, and the child, whether hungry

or not, instinctively begins to drink. Should

the fretfulness have been caused by the uneasy

feelings of an overloaded stomach, this only in-

creases the evil.

The mother must also take care that the child

does not drink too much at one time. It usually

indicates itself when it has had enough by with-

drawing from the breast. It should, therefore,

be allowed to drink till it voluntarily leaves off,

and should not be urged to resume it again.

If, as is frequently done, the nipple be again

put into the infant’s mouth, the mere contact

calls into play the instinctive act of sucking,

with the result that more milk than is needed

is taken, the stomach is overloaded and may
soon indicate this by rejecting some of its load,

01', if it remain, the child is uneasy and restless

for some time afterwards.

It sometimes happens that a proper flow of

milk is not established for several days after

the birth of the child. It may be no milk is

forthcoming for a day or two. In these circum-

stances the child should still be put to the breast

occasionally to excite the gland, but it must also

be regularly fed. For this purpo.se a mixture

of one-third cow’s milk and two-thirds warm
water, barely sweetened with loaf-sugar, or,

better still, sugar of milk, is the best. It should

be given, not hy spoon, hut through an ordinary

feeding-bottle, to accustom the child to the use

of the nipple. As the mother’s milk is gradually

formed, the supj)ly of this mixture should be

diminished, till, with an abundant supply of the

former, the latter is entii-ely withdrawn.

The first breast milk is of a peculiar character.

It is thicker and of a yellower colour than

ordinary breast milk, and is called colostrum.

It usually acts upon the child’s bowels, and

aids the expulsion of the material present when
the child is born, which is usually of a dark

offensive character. It is beneficial, therefore,

to the child to get this first milk, and it makes

it unnecessary for the child to have any other

opening medicine.

A nursing mother will not take long to dis-

cover that the qualities of her milk vary with

her state of health, and with the character of

her diet. If she is honestly doing her duty

towards her child, she will soon regulate her

own food by the one condition of its airreeinff* o o
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with her infant. Her food must be abundant,
for it must supply the wants of herself and her

child. The intervals between each of her meals

ought not to be too prolonged. Four hours or

thereby is as long an interval as is advisable.

If she has fasted long, and, before herself

taking food, suckles her infant, the child is apt

to be disturbed and uneasy. The food should

be plain and nourishing, abundance of milk,

bread and milk, porridge and milk, milk pud-

dings, eggs, fish, soups, flesh and fowl, prepared

in simple methods. Highly spiced dishes, with

pastries and puddings, green vegetables, un-

cooked fruits, cheese, &c., are very likely to

call forth very strong objections from the child.

Every mother, however, must determine for

herself what she can safely take, so far as her

child is concerned, for what one mother dare

not take without exciting screaming fits in her

child, another mother can take without her

infant being the least disturbed. As a rule

stimulants are not necessary or desirable. If,

however, a mother has reason to believe that

her milk is not sufficiently nourishing to the

child, its quality may often be improved by her

taking about one-third of a pint of good stout

to dinner, and perhaps the same quantity to-

wards evening.

The milk is profoundly affected by the mother’s

state of mind and body. If she has been over-

fatigued, if she has been worried or annoyed,

her child is likely to suffer, and to add to her

troubles. But nothing so quickly and seriously

aft'ects the quality of the milk as sudden emo-

tion, passion, or excitement of any kind, a

sudden fear, or fright, &c. The bad effects ex-

hibited in the child are sometimes extremely

serious and prolonged. Therefore a mother

should endeavour to maintain an equable and

calm frame of mind. She should avoid all undue

excitements, pleasurable or painful. She should

always have her due amount of sleep, and a

daily moderate amount of exercise. The quality

of the milk is affected by another circumstance.

As a rule so long as the mother continues nurs-

ing her monthly illness does not return, and

also as a rule she does not become again preg-

nant. But the rule has numerous exceptions.

It is very seldom that the monthly illness of a

nursing mother returns soon after delivery, but

not so uncommon for it to returii about the

sixth or seventh month. During the period of

the illness the milk is impaired in quality, and

the child is likely to be fretful and its digestion

to be disturbed. If this happens while the in-

fant is still quite young it may necessitate the

mother giving up nursing, but if the child is

already six or seven months old it need not
cause any inconvenience. The child is ])robably

already having some artificial feeding, and dur-

ing the period of the illness the breast may be

withheld more than usual. It rarely haj)pens

that pregnancy occurs during nursing except

towards the end of the nursing period. If it

do occur nursing must be given up.

To repeat : up to the age offour or six moyxths

the child is to he fed entirely hy its mother's milk;

it shoidd he put to the hreast at regular intervals

of about three hours at first, nothing, neither the

child’s sleep nor the mother’s, being alloiced to

interfere with this arrangement, which is carried

out hy night as well as hy day ; after ten days or

a fortnight, the child being healthy and vigorous,

the interval may he slightly lengthened through

the day, and lengthened to four hours during the

night. After a month or five weeks it will often,

by judicious management, be possible for the

mother to arrange to have a moderately long

night’s rest, uninterrupted. If the child is

suckled about 10 or 11 at night, it may be

allowed to sleep on till 4 or 5 in the morning,

without a further supply of food. If the child

is ordinarily strong, the mother will be able by
the exercise of a little patience and perseverance,

to gradually ti'ain the child to this habit
;
and

its value for herself is vei’y plain. But she will

only succeed by herself being strictly regular in

suckling the child at the ju’oper times.

Should there be, as there often is, any sufti-

cient reason for a mother not suckling her

child, there are two methods of rearing the

infant. The one and by far the more preferable

method is to secure the services of a wet-nurse.

In many families the expense is a fatal objection

to this method, however desirable it may be.

The second method is to rear the child with

artificial food, to rear it “ by hand,” or to

“ bi’ing it up on the bottle,” as people say.

The choice of a wet-nurse should be made

with care. She should be in evident good

health, but should also be carefully examined to

be sure that she is free from any communicable

disease, like consumption and syjfliilis. For this

purpose her teeth, gums, throat, skin and hair,

and glands of the neck should be insjiected.

It is well also to learn the chaiacter of her

husband, and his state of health. Her breasts

should be firm, and should have the knotty

irregular feeling of glandular structure, not fat

and flabby. The nipples should be well formed,

and free from fissures. In order that her milk

should be suitable, as regards age, to the child,
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she should have been herself coiifitied about the

same time as the mother of the child she is

about to nurse, and rather later than earlier.

Her milk should be examined. It should be

bluish-white, sweetish, and should yield on

standing a considerable quantity of cream.

The best test of the excellence of the mtrse 2s the

appearance of her own child. If it present any

skin eruption, cracks or fissures of the mouth

or nostrils, or blotches about the buttocks, she

should be rejected.
I

The wet-nurse should follow the same rules
|

as to frequency of suckling the child as have
j

been laid down for the nursing mother, and her

own habits of life must be carefully regulated.

Her food should be plain, nourishing, and at

regular intervals. She ought not to need stimu-

lants of any kind, neither porter nor beer. She

ought to be cleanly in habit, ought to go early

to bed, and rise early. She should have stated

daily exercise. iSext to the quality of her milk,

the quality of her temper is of the most import-

anee. A bad temper ought to be a fault not

possible of being overlooked. It is a sti’ong

objection to continuing a wet-nurse if her

monthly illnesses return. It ought to be un-

necessai’y to add that the wet-nurse should

be carefully and constantly superintended, no

matter how trustworthy she may be.

Artificial Feeding.—If a wet-nurse be for

some reason or other not obtainable, then the

child must be brought up by hand.” Milk

must he prepared so as to resemble as nearly as

possible what the mother’s milk would he. Asses’

or goats’ milk affords the nearest approach.

It requii’es being diluted with water, but no

sweetening. Cow’s milk, however, is that most

easily obtained and most generally used. When
artificial feeding becomes necessary it is of the

utmost importance that milk of the same cow

be regularly obtained, and to secure this ar-

rangements should be made with dairy people

who themselves keep cows. For the newly-born

infant one part of cow’s milk should be mixed

with two parts of boiling water, sugar (prefer-

ably sugar of milk, obtained from druggists)

being added just slightly to sweeten. The mix-

ture should be given through a feeding-bottle. It

should be made freshly every time the feeding-

bottle is replenished, none being added to the

bottle while some milk is still in it. Before

each refilling, the bottle, cork, &c. should be

carefully cleaned with boiling water, and a fine

brush should be used for cleaning the tubes.

In fact, after being used, the bottle and tubes

should be scalded with boiling water, and then

laid aside in a basin of pure cold water till

again required. After the fii'st fortnight equal

parts of water and milk should be used, as the

strength of the child may indicate, and gi’adually

the amount of water diminished, till about the

sixth mouth pure milk is being given. The

milk should be given at the same degree of

warmth as the mother’s milk would be. Tested

by a thermometer this would be about 98° Fahr.

A suitable heat is obtained by diluting the

cow’s milk with hot water in the proportions

named. It may also be managed by placing

the feeding-bottle with the mixture in it in a

basin of warm water.

As to the quantity required by the child, it

is not well to adhere too sternly to hard-and-

fast rules. If the child is well managed it will

itself be a thoroughly reliable informant as to

the needed quantity. As soon as it has had

enough it will show a disinclination for more,

and this indication ought to be at once accepted

and no further supply urged on it. It should

get its drink every three hours during the day,

and every four or so during the night, for the

first several weeks after birth, just as the suck-

ing child does, and if regular habits like this

are encouraged, it will take its due supply, no

more and no less, and go to sleep again. As it

grows older it will desire more at a time, and

the intervals may be lengthened. So that a

healthy well - managed child will itself quite

plainly tell what quantity of milk it needs. As

a rule, however, an infant takes from the breast

about six table-spoonfuls of milk at each suck-

ling during the first and second months of life.

Week by week it takes more and more till, at

the age of ten months, it will draw three quar-

ters of a pint and upwards. By the end of the

first month an infant fed by hand should be

taking upwards of a pint (a pint is equal to 20

ounces—or 4 gills), say 5 gills in 24 hours. At

the end of two months it should have nearly a

pint and a half, between 5 and 6 gills. At the

end of three months it should have between l4

and 2 pints, between 6 and 8 gills, and so on.

It often happens that cow’s milk does not

a^ree well with the infant. It is certain that
o

a child “ brought up on the bottle ” does not,

as a rule, thrive so well as one brought up

‘‘at the breast.” The child often vomits the

milk soon after it has been swallowed, and is

affected with colic and looseness of bowels.

The milk, as vomited, is usually in large curdled

masses. Now the curdling of the milk in the

stomach is the first stage in the pi’ocess of

digestion, is a natural process, therefore, and
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does not indicate anything wrong, as many
mothers and nurses suppose. But cow’s milk

curdles in larger and more solid masses than

human milk in the process of digestion. Human
milk forms liner and more tlake-like curd. The
large solid curd of cow’s milk is, therefore, more
difficult to digest, and more liable to irritate

an infant’s stomach than the soft line curd of

human milk. If there is any difficulty in get-

ting the cow’s milk to agree with the child, it

is well, first of all, to try the etiect of boiling

the milk before using it. The effect of boiling

seems to be to cause the milk when it reaches

the stomach to curdle more slowly and in

smaller masses. Before trying any other course,

however, the mother or nurse ought to assure

herself that there is not some simple and obvious

reason for the milk disagreeing with the child.

She ought to see that the child is not being fed

too often, that it is not getting too much at one

time, and so on. Many get into the extremely

bad trick of quieting a child, on the least sug-

gestion of its crying, by thrusting the teat of the

feeding-bottle into its mouth. They allow the

bottle to lie by the child’s side in the crib, and

permit it to suck, at odd moments, all day long,

letting it even drop off to sleep with the teat in

its mouth. This is purchasing domestic j>eace

at the price of the child’s liealth. For there is

no surer way, in the long run, of completely

disturbing the cliild’s digestion, and of setting

up indigestion, colic, looseness of bowels, sick-

ness and vomiting, than this. Therefore, before

mother or nurse concludes that the milk is not

agreeing with the child, let her see that no such

bad practices as these enter into the question.

If the milk is still vomited, let the child be fed

with small quantities frequently repeated. For

a day or two let it have two tea-spoonfuls of the

milk every 20 minutes or so, and nothing else.

Find, in short, the smallest quantity that the

child’s stomach can tolerate at one time. The

smaller the quantity, the more often must it be

given. The chances are that speedily all vomit-

ing will cease. After it has stopped for a day

or so, gradually increase the quantity given and

lengthen the intervals in pro])ortion. The pro-

babilities are that, if this method is cai’efully

pursued, in a few days the child will be taking

the ordinary quantities of milk at the proper

intervals without any bad symptom. If, how-

ever, it is impossible by such means to get the

cow’s milk to agree with the child, a change

most be made. If goat’s or ass’s milk can be

obtained, let it be used, diluted, but not sweet-

ened. Failing this, let condensed milk be em-

ployed. JNlost of the condensed milks contain

a large quantity of sugar to aid in their ])reser-

vation. It is best to get unsweetened condensed

milk. It does not, however, keep long, and

must be ra])idly used. It must not be given

too strong. For an infant at birth one tea-

spoonful to one tea-spoonful and a half to the

ordinary teacupful of warm water ought to be

sufficient; and the strength should be gradually

increased, as is done with ordinary cow’s milk,

till at six months of age the child gets a mixture

made of 1 part of the condensed milk to every 8

or 10 of water. The unsweetened kind requires,

of course, slight sweetening with tine loaf-sugar.

A great many attempts have been made to

produce a food for infants resembling human
milk, Liebig’s food for infants, Nestle’s food, &c.

&c. As a rule, however, they are all deficient

in nitrogenous elements; as a result, although

they agree with children, the children are soft,

flabby, pale, and deficient in vigour. They have

soft yielding bones, are very open to disease, and

have no great jiower of recovery.

In no sort of food is this defect more marked

than in such as arrowroot and corn-flour, and to

a less but still a marked extent, in sago, tapioca,

rice, barley. Yet it is a popular delusion that

arrowroot and corn-flour are good for children,

and very nourishing. They are not so. They

consist almost entirely of starch, which the di-

gestive aj)paratus of an infant is not yet pre-

pared to digest. The}^ are bland in character,

however, and are not irritating, but are only

nourishing in ])roportion to the quantity of milk

with which they are prepared. So far as the

arrowroot or corn-flour themselves are con-

cenied, a child fed mainly on them would waste,

would be literally starved.

Oatmeal is nourishing, and in the form of

oat-flour, of which good kinds are now to be

had, is very suitable even for infants. It should

be made as nearly entirely with milk as suits

the child’s stomach. Entire wheat-flour is now

made of a very fine kind for infants and in-

valids, and is one of the best kinds of such

food-stuff's. Biscuit-powder is also manufactured

for infants’ use by well-known and reliable firms.

A useful biscuit-powder is easily obtained by

rolling a tea-biscuit of good quality into powder

by means of a rolling ])in. One or two tea-

spoonfuls mixed with equal parts of milk and

water and a little sugar and brought to the

boiling point offers a very good food for infants.

It may be thinned with milk and given from a

feeding-bottle.

For purposes of night feeding food warmers
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are employed. A useful kind is figured in the

Plate of Nursery Aj)pliauces. It is usual to

keep the food in the dish and the light burniug

beueath it, so that the food is kept warm all

throuo’h the night. Kei)t warm for hours at a

time the milk is apt to sour. It is better, theie-

fore, to light the wick and allow the food to

warm just before it is about to be used, the

food being kejjt cold till then. lor a similai

reason it is a mistake to fill a feeding-bottle

wdth milk and keep it warm in bed till required.

Changes are thus apt to be produced in it in-

jurious to health.

It is ii6casscLi'y ciguiii to v&podt thcit milk is

the proper diet, and milk only, for a child up

to four and even six months of aye, and that,

as a rule, if the mother or nurse takes sujficient

care in regulating the times of feeding and the

quantities, dijficulties in the way of digestion

will he overcome. It is also necessary to say

again that the utmost care must be exercised in

keeping the feeding-bottle, tubes, and teat scrupu-

lously clean. A speck of old milk, left in either,

will speedily set up fermentation in the new sup-

ply, and derangement of the child’s stomach,

looseness of bowels, do., are too likely speedily to

arise.

Bathing’ and Clothing.—Nothing conduces

so much to the comfort and health of a child

as regular bathing from the first day of its

life. The infant should have its first bath im-

mediately after its birth. The bath should be

large enougli to permit the child to be covered

with water up to the neck. The water should

be at the same degree of warmth as the child’s

body; lukewarm is the best description of it.

If regulated by a thermometer, it should be

about 98° Fahr. The child’s head and face

should be first washed with the clean bath

•w'ater, and then thoroughly dried with a soft

towel, the child meantime lying on the nurse’s

lap on a warmed flannel cloth. The child should

then be placed bodily in the bath, supported by

the nurse’s hand and arm, and gently sponged

all over. A small quantity of fine toilet soap

should be used. Special care should be taken

to cleanse thoroughly the fold of skin at the

neck, armpits, and groins. After the washing

the child should be quickly but carefully dried,

and then those parts of the skin which ndj

against one another, the folds of the groin, arm-

pit, neck, &c. should be lightly dusted with fine

violet powder. A gi’eat many nui’ses are care-

less in the drying, thinking the dusting powder
is put on for this purpose. This is a great mis-

take. If the powder is put on the skin still

damp it forms a cake
;
and nothing is more

likely to irritate and inflame the child’s tender

skin and lead to the formation of sores. The

skin must first be quite dry, and then the

powder aj)plied helps to diinijiish the friction

between the o])i)o.sing surfaces of the skin. For

a similar rea.son the powder must not be too

freely applied, a very fine film of it being all

that is necessary.

The bathing ])rocess should be performed be-

fore a fire, draughts being kept olf by a screen.

The newly - born infant often htis its skin

coated in various places, and specially the head

and folds near the joints, with a thick whitish

scum difficult to wash oft'. This is most easily

removed with oil, olive-oil, sweet-oil, or butter,

if no oil is at hand. The nurse takes a little

oil in the palm of her hand, and rubs it over

the part gently but firmly till a sort of lather

has been produced. A sponge with clean water

and a little soap will then readily cleanse the

skin. The eyes of a newly-born infant should

be specially looked at, every particle of matter

being removed with a clean s})onge and pure

warm water. Any a]q>ea ranee of matter com-

ing fi'om them within the first few days after

birth should cause special attention to be di-

rected to them. (See Inflammation of the

Eyes of Newly-born Children, p. 458.)

Children should be bathed twice daily, in the

morning immediately after rising and in the

evening before going to bed, and always at the

same hour. In fact if the same regularity ad-

vised in regard to the giving of food be jiractised

in reirard to the bathing, it will add much to

the comfort and general health of the child, and

will do a great deal tow’ai’ds making the child

bright and active throughout the day, and to-

wards securing for it sound refreshing sleep

throughout the night.

The evening bath should be the principal one

of the day, the child’s body being then well

washed all over, soap being used
;
the morning

bath need not be much more than a di]i in j)lain

water, and sluicing with the sponge. As the

child grows, the warmth of the morning bath

may be gTadually reduced a little, and at six

months the child, if it is healthy and vigorous,

may be freely sponged in the morning with

nearly cold water if the weather is warm. The

cool water should only be applied with the

sponge, the water in the bath in which the

child is set down should be warmer. After the

cold sponging the child’s body should be well

rubbed with a fine towel; and if there is any
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sign of chilliness or blueness of the skin, the

cold sponging should be sto{)})ed and not used
again till the child is older. No mistaken
notion of “ hardening the child ” should lead to

persistence in the use of water manifestly colder

than is consistent with the child’s comfort.

Food should be given after not before the

bath.

Many mothers and nurses abstain from ffivingfO O
the usual bath for very trifling reasons. If the

bath is properly given, and if proper care is

taken to guard against chills, which ought
always to be done, there are very few circum-

stances, indeed, in which it can do any harm.

On the other hand, at the outset of many
childish complaints, the warm bath is of the

greatest possible benefit. It not only cleanses

the skin, and stimulates the activity of the sweat-

glands in removing waste substances from the

blood, but it causes relaxation of the blood-

vessels of the whole surface of the body, and

consequently bi'ings the blood to the skin in

greatly increased quantity to the relief of deeper

parts.

Clothing has for its object the maintenance

of a certain regular degree of warmth, and its

nature and amount ought, therefore, to be deter-
j

mined by the external temperature. It should

vary, that is to say, with the climate and the

season of the year. In section XI. it has been

explained that the skin plays a very important

part in maintaining a regular bodily tempera-

ture. When the heat of the atmosphere is higher

than the proper bodily heat, it has been ex-
[

plained that the body heat is kept at its due
j

level by the blood flowing in larger quantity to
^

the skin, and by heat lost in evaporating in- >

creased perspiration
;
and when the heat of the

,

atmosphere is less than that of the body, a

lowering of the bodily temperature is to some

extent prevented by the contraction of the

blood-vessels of the skin, diminished sweat,

and consequently a diminution in the loss by

evaporation. In climates where the heat of

the atmos}>here is very different from that of

the human body, and where the variations

are great, men must come to the aid of the

ordinary healthy processes of the body. In

warm climates clothing is used which reflects,
^

throws off, as much as possible, the heat of the
|

sun, and is, at the same time, fitted to permit
J

of free per-spiration, while in cold climates

clothing is used to retain the heat of the body

and prevent it passing off. While infants’

dress ought to fulfil the same purposes, it must

be remembered that the heat-regulating appa-

I rat us, so to speak, of the child’s body is not yet

;

in full working order, and the child is conse-

quently much more sensitive to changes in

j

the surrounding atmosphere, and much more
strongly aflected by them. A slight change

!
in the heat of the atmosphere, to which a man’s
body so readily adapts itself that he is barely

j

conscious of it, may strongly affect a child
;
and

this should always be remembered by mothers
and nurses.

The second special point to notice regarding

infants’ dress is that it should be so put on as

to interfere as little as possible vdth all natural

movements. This requirement is not satisfied

when free movement is permitted to arms and

j

legs
;
care must be taken that the movements

I

of breathing are not hindered. Most of mothers

and nurses make this mistake at the very out-

set. They apply the binder so tightly round

the child’s belly and chest, in the delusion that

its back is thus supported, that its breathing is

greatly impeded; and often permanent injury

is inflicted on the lungs. Acting under the

same mistaken idea they encase the child’s

body in stays (so-called), and with a multiplicity

of other wrappings reduce the infant to a con-

dition of miserable bondage. A third point

worth remarking upon is that an infant’s skin

is not only very sensitive to changes of temper-

ature, but is also very readily irritated in

various ways. The mere mechanical irritation

produced by the rubbing of rough cloth, will

often cause the appearance of a rash on the

skin, and will at least be a source of great dis-

comfort to the child. This is a cause of annoy-

ance not to be overlooked in dealing with a

fretful child. For this reason the child should

have next its skin some very fine soft material.

For the same reason wet nai)kins should be

quickly removed, as well as any other article of

di’ess that has become damp. The skin is very

speedily inflamed, and cracks and fissures ai’e

very readily caused, by contact with wet cloth-

ing, especially when wet with irritating mate-

rial such {IS that of the dischai’ges. Before

replaciiig dry napkins the skin should be care-

fully dried and dusted, if previously sponged so

much the better. It may be added that the

napkins or diapers should not be washed in

water containing soda. Pins, even safety-pins,

should, as far as possible, be avoided in an

infant’s dress. Extreme restlessness, crying,

and sometimes even convulsions have been

caused by carelessly applied pins, whose })oints

had worked themselves into the child’s skin.

What manner of child’s clothing, then, best



445EXERCISE AND SLEEP OF INFANTS.
Children in Health.]

fulfils the conditions that have been set forth?

Flannel ought, undoubtedly, to form the chief

part of an infant’s dress, a long-sleeved flannel

gown from the neck downwards being the prin-

cipal garment. As, however, the child’s skin is

j

apt to be irritated by rubbing against the flan-
^

nel, a shirt of fine lawn is usually put on next

the skin. It is customary also foi’ a roll of flan-

nel—a binder—to be wound round the belly.

During the early weeks of the child’s life this

is valuable, by giving pi’otection and support

to the navel. Hut it is cthnost constantlif too

tightly drawn, and seriously interferes with the

action of the chest and belly, greatly impeding

breathing. It should always be so slack that

the hand can be readily passed between it and

the skin. The use of the binder should not be

continued longer than six or eight weeks.

After that time it should be daily made nar-

rower and shorter till in a few days it is entirely

given up. The flannel dress should be fastened

by means of buttons or tapes, even safety-pins

being not devoid of danger, and it should ex-

tend for 10 inches or so beyond the feet to keep

the legs warm. It should never be so tight-

fitting at any part as to limit freedom of move-

ment. A light woollen shawl, to be thrown

over the child when it is being carried from one

part of the house to the other, comjDletes all its

necessary clothing. The head needs no special

covering indoors, either by day or by night.

When the child is taken out, it requires a

covering for the head, a soft, light woollen hood

being preferred, and it also needs an extra wrap,

a woollen shawl being the best. If a cloak is

used, the mistake should not be made of fasten-

ing it on by tying round the neck only, half

strangling the child, as it too often does. The

thickness and closeness of the material forming

the added garment should depend upon the

weather and season of the year. About the

third month of life, when the child begins to

exercise its limbs more freely, its clothes are

usuall}'^ shortened. Stockings and soft pliable

shoes become necessary. The clothing at this

period cornmoidy consists of a linen, cotton,
j

or flannel shirt next the skin, of a pair of stiff-
,

starched cotton stays, of a flannel petticoat made
|

with a body, an outer cotton one, and of a dress

with short sleeves. There are some objections
^

to be taken to this arrangement. The shirt

should always be of flannel, unless that has

already proved too irritating. The stays are

worse than useless, they are positively injurious,
'

a hindrance alike to free movement and free

growth. There is no justification of any kind

for retaining them. Instead of each petticoat

having a body of its own, or being simply but-

toned at the waist, a light flannel body should

be made separately. Round the waist it should

be provided with buttons to fit corresponding

button-holes in the petticoats. With this

arrangement, if one petticoat be wet it can be

removed at once without undressing the child.

From the waist-band of this body suspenders

for stockings can be attached. The dress should

always have long sleeves, and should not be low-

necked.

For night a woollen night-dress should be

provided, but no night-cap or other covering for

the head.

Exercise, Air, and Sleep.—Even the very

young infant derives great benefit from such

exercise as is directly possible to it, as it lies

free and unrestrained on its mother’s or nui'se’s

lap. For this reason the washing and dressing

of a child should be leisurely rather than hur-

riedly performed, provided care be taken against

the risk of cold. Even the youngest infant

should be accustomed to the open aii', carried

in its nurse’s arms. The daily airing should be

a regular ceremony, on dull as well as on bright

days. The child should have extra clothing

according to the season and the state of the

atmosphere on the particular day; and the face

should be protected by a light veil. With such

precautions the child will not be affected by

moderate changes of weather; and it will seldom

be necessary to j:>rohibit its going out. At first,

of course, the infant is to be taken into the open

air for only a few minutes at a time, fifteen to

twenty, and the time is to be gradually extended

as seems desirable, and according to the state of

the weather. Carrying in the nurse’s arms is

better than wheeling in a perambulator. The

motion of the perambulator is not so agreeable,

and the child is apt to become stiff and chilled

in a constrained position.

As regards rest, the infant passes most of its

time asleep, and it is, therefore, important to

make no mistake I'egarding its bed and bed

coverings. From its birth the child should sleep

in its own bed and not with its parents or nurse.

A wicker basket, lined inside, provided with

a firm mattress, covered by a small blanket, a

small, not too soft, pillow, and a miniature pair

of blankets and down quilt, form a very com-

foi’table sleeping-place. Tlie bassinet should be

raised off the floor. Children are commonly

kept too warm in such little cots, coverings being

heaped upon them, curtains being drawn round
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their heads, so that they are often com[)letely

covered up, no regard being paid to tlie means
by which fresh air is to reach the child. As a

result when the child is lifted out of the bed,

it is streaming with moisture, its head being

bathed in perspiration. Care is certainly to be

exercised to prevent draughts sweeping below
the crib or roi;nd its head, but the basket should

be freely open in front towards the child’s face,

which should never be covered up. Perspira-

tion biu'sts out over the child’s head if the pil-

low is so soft that the head sinks down into it.

Down pillows and mattresses are, thei’efore, bad.

The pillows and mattresses should, on the other

hand, be firm enough to offer sufficient though

gentle support to the child.

The excessive warmth to which the child is

usually subject in its cot is not so injurious even

as the bad air wdiich it is so frequently caused

to bi’eathe. Not only, therefore, must curtains

not be drawn round its head, but care should

be taken to ensure that the room in which it

sleeps is duly and properly ventilated, but so

as to avoid draughts. The opportunity should

also be taken whenever the child is out of the

apartment to air it properly. The I'oorn should

be directed to the south, if possible, and air and

sunlight should have free access to it, for air

and light are as necessary for healthy growth

as food. It is always advisable to regulate the

warmth of the room by means of a thermometer,

instead of leaving it to the feeling of parent or

nurse, and the heat should be kept as regular as

possible, the mercury standing at 65° Fahr.

Use of Medicines.—As a general rule if in-

fants are properly managed they require very

little medicine of any kind. But with many
people it is a matter of custom to give a dose

of castor-oil, or magnesia, at regular intervals,

every two or three days, or once or twice a

week. According to their view, the child could

not possibly continue well without such meddle-

some interference. From the day of its birth

onwards for the slightest reason, and frequently

without reason, the child is dosed with opening

medicine. The result is that irregularity of the

bowels is set up, and a great amount of harm

done which it is very difficult to I'ectify. Now
a healthy infant needs no medicine whatever

as a matter of course, and the giving to it of

medicine of any kind ought to be an unusual

rather than a customary j)ractice.

The first milk drawn from the breast of a

nursing mother is of a peculiar character and is

called colostrum. It has an opening effect on

the child’s bowels, and the first material passed

from the child is usually of a dark brownish

colour. There is, therefore, no necessity for the

newly-born child, that is being nursed by its

mother, getting opening medicine, for that has

already been provided for hy nature. This is

one of the reasons why the child should be ])ut

to its mother’s breast shortly after birth. After

this the child’s bowels ought to move naturally

twice or three times in twenty-four hours, and

the stools should be of the thickness of thin

mustard, of a light yellow colour, free from

lumps or curdy -looking masses, and passed

without ])ain or disturbance of any kind. Fre-

quently the motions are greenish, very oftensive

to the smell, and lumpy with white portions of

curd, and to remedy this it is usual for the

nurse at once to resort to the use of castor-oil,

magnesia, or other medicine of a like efiect.

Now the cause of this condition is commonly

bad methods of management. The child is get-

ing too many drinks, or too much at a time.

The curd is simply portions of undigested milk

passing unchanged through the bowels, because

the bowels are unable to digest the large quan-

tity passed into them at one time. The remedy,

at least in the first instance, is to correct the

bad nursing, to give the child the breast less

frequently, or to give it less at a time, or to do

both these things. If the mother or nurse will

really put it to herself that she is to blame for

the state of the child’s digestion, and will cor-

rect the mistakes she is making in suckling,

the natural condition may be restored without

the use of medicine. One of the results of this

improper feeding is that the infant is troubled

with wind and is much pained. For that reason,

also, the mother hastes to give medicine instead

of setting right her improper ways of nursing.

If, however, the bowels continue for two or

three days in this state, and the child is very

fretful and uneasy, it may be desi)-able to give

one dose of medicine, effectually to clear out

the bowels, and permit a fresh start. For this

purpose one or two tea-spoonfuls of castor-oil

are the best means. But the mother must not

forget that the relief will only be temporary,

unless she takes care to manage the child better

for the future. The same general principles

should be the guide in rearing a child that is

being brought up on artificial food. Here, it

may be necessary to give medicine to secui'e a

motion within the first two days after the child’s

birth, because it is not getting the benefit of the

first milk of its mother. Castor-oil is here again

to be given, and thereafter regularity of the
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bowels is to be secured by attention to the feed-

ing ratlier than by any givdng of drugs. There

are numerous cases where from its birth the

child exhibits a tendency to costiveness, the

proper methods of treating these cases are men-

tioned furtlier on (p. 4G2). The rule to be re-

membered, however, is that regularity of move-

ment of the child's bowels is to be secured by

proper feeding and not by medicines.

Opening medicines are also the common re-

sort when a child seems troubled with any

irritability of the stomach. If it vomits its

milk, and specially, of course, if this happens

frecpiently, it must be dosed with some drug or

another. Here, again, in all probability the

fault is the mother’s. It is commonly an over-

loaded stomach that is indicated
;
the child is

allowed to take, or is forced to take, too much

milk. Perhaps the mother’s breasts are very

full, and the milk flows so freely that the child

can scai’cely drink fast enough, and gulps it

down, or perhaps the mother puts the nip])le

again and again into the infant’s mouth, and

encourages it to take more, when by withdraw-

ing its head, it has already indicated its satis-

faction. In such cases the vomiting is simply

nature’s method of disposing of the excess.

Wlien mothers see this, their business is to ti’y

to make the child drink more slowly, to take

away the breast when they think the child has

had enough, and never to urge it to take an

exti’a sup])ly. As soon as this has been done,

pi’obably the vomiting will cease. If, however,

medicine does seem needful, then it ought to

be a simple dose of one or two tea-spoonfuls of

castor-oil, or two or three tea-spoonfuls of fluid

magnesia repeated occasionally for a day or

two.

Many people find it very difficult to give

medicine to infants. The child can easily be

held on the left arm, propped up with its head

resting on the shoulder and held so by the arm
gently pressing the head against the ])erson’s

chest, the hand of the same arm being brought

round in front to hold down the infant’s liands.

The medicine is taken in a small spoon in the

right hand, and gently, but firndy, introduced

into the mouth far enough to place the medi-

cine well back on the tongue. If this is pro-

perly done the child cannot help swallowing it.

Only a small quantity shoidd be taken on the

spoon at a time, about a quarter of the spoon-

ful, and when that has been disposed of a little

more is given, till the necessary quantity has

been swallowed.

A second thing which some nurses are too

ready to do is giving the lately-born infant a

little gin and water or a little sjjirits of niti'e

and water, because the child has not made

water, or what they think not enough. This

must never be allowed. A small quantity of

water may be made but be unnoticed, because

of being soaked up by the cloths. Even though

it is quite certain tliat no water has been made,

drugs must not be given. A pad of flannel

wrung out of moderately warm water and ])laced

over the lower part of the belly and between

the legs will usually be sufficient to encourage

the flow. This application may be repeated for

several times. Nothing else should be done

without medical advice.

Stimulants of any kind should never be given

to cl)ildren b}’^ parents or nui’ses. A doctor

may find it advisable to administer them in

certain cases, but on no account should othei'S

emplo}’^ them without medical orders.

Some form of stimulant is often given to dis-

pel wind, but there are some harmless drugs,

such as dill water or essence of anise, which

are equally satisfactory in their action. The

method of giving them is mentioned on p. 461.

But again it cannot be too strongly insisted

on that flatulence and similar disturbance of

the bowels are due most frequently to bad man-

agement in suckling or feeding, and that that

evil should be rectified. The practice of giving

to children, and specially to infants, what are

insinuatingly called soothing medicines cannot

be too strongly condemned. The effective in-

gredient in the most of these compounds is

opium in some one of its forms. Laudanum
itself, the tincture of opium, is freqiiently given

on sugar by unscrupulous nurses or careless

mothers, to quiet a fretful child, whose pain,

restlessness, and sleeplessness are due to wretch-

ed mismanagement or gross inattention. Even
mothers who would not dream of giving laud-

anum or opium to any of their children are glad

to make use of preparations in which the opiate

is masked by some special name, such as iMrs.

Winslow’s Soothing Syrup, Godfrey’s Cordial,

Dalby’s Carminative, syrup of poppies, &c. &c.

In each of these it is the contained opium that

produces the so-called soothing effect, and each

is cai)able, if used in sufficient quantity, of in-

ducing a “quietness” that will not again be

broken. One dropoi laudanum has killed a child,

and numerous cases of infants’ deaths have been

reported in medical journals from the use of

jMi’s. Winslow’s remedy, and from such ]>re-

parations. Medical men themselves are ex-

tremely chary of administering opiates in any
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form to young cliildven, even in cases of serious

disease where their use seems demanded, and
wlien they do feel compelled to use them they

are extremely careful in prescribing the dose

and in watching its effects. Children are ex-

treraely susceptible to the action of opium. This

must never be forgotten, for of some other

drugs, of which helladonyia is a good example,

they can “stand” a larger quantity than most

grown-up persons. It ought then to be a rule,

never departed from, that neither opium noj-

any of its preparations, nor any compound in

which it exists, is ever to be administered by
mother or nurse to a child. Mothers who in-

trust their children largely to the care of nurses,

cannot be too careful in seeing that the nurse

does not secretly employ such remedies to give

lierself greater ease and convenience by drug-

ging her charge to sleej:).

To sum up, the only medicines parents or

nurses need have at hand are castor-oil, mag-

nesia, and dill water. If they are kept at hand

in case of being required, they should, never-

theless, be sparingly used. The child, it may
again be repeated, ought not, in ordinary cases,

to be restored to a proper condition by the use

of medicines, but ought to be kept in a healthy

state by proper feeding and general careful and

watchful management.

Ppemature children.—It is only necessary

to say a word or two about the extra care re-

C[uired for children born before full time. The

more near the infants are to the full })eriod of

nine months, the greater is the likelihood of

careful nursing enabling them to survive. It is

a vulgar notion that a seven months’ child has

a better chance of continued existence than an

eight months’ child. This is not so. A child

that has passed eight months within the womb
is in every way more developed than one that

has passed only seven months, and its chance

of survival is consequently proportionately in-

creased. The chance of a child born before the

seventh month is coni])aratively small. Never-

theless there are numerous cases on record of

infants, born between the sixth and seventh

month of intra-uterine life, surviving and thriv-

ing satisfactorily. The two difficulties are those

of feeding and keeping warm. The child is

often too feeble to suck, and artificial feeding

is necessary, because the mother has no milk.

If the child can be made to suck, milk prepared

as directed on p. 4.38 should be given from a

feeding-bottle. To aid the child a small teat

should be used, and the nurse should see that

the milk can be drawn easily. The child should

take from four to six table-spoonfuls at one

time, and should get a drink at intervals of an

hour and a half to two hours, and moi’e fre-

quently if a less quantity is taken at each time.

If the child cannot suck, the milk must be

given with the spoon, and it is better to give

small quantities at frequent intervals, two to

tlu’ee table-spoonfuls every hour, than to at-

tempt to give larger quantities less frequently.

With premature children the difficulty of main-

taining the bodily heat is great. To secure this

it is sometimes necessary to surround the child,

face excepted, with cotton wool. Care must

also be taken with the skin, which is verj’’ ten-

der, easily ruffled and inflamed.

Vaccination.—This is compulsory by law in

Great Britain within the first six months of in-

fant life. The purpose and value of vaccination

have been fully discussed on pp. 406-409. It may
be advisable to re-state here that a child should

be vaccinated between the second and fourtli

month after birth, before teething begins, but

that if small-pox be prevalent at the time, and

if there be any danger of infection, it cannot be

vaccinated too soon. There is no risk at all to

he compared to that of catching small-pox in vac-

cinating even the day after birth. It may also

be again stated that if the vaccine matter is

taken from a healthy child on the eighth day

after its inoculation, and if proper precautions

be observed in taking the lymph to ensure that

only lymph and no blood be taken, there can be

no risks whatever of transferring any disease.

Furthei’, the extremely painful, red, and swollen

arms that one occasionally sees are in most cases

due to the carelessness of the mother or nurse

in not properly guarding the arms from injury

by rubbing or in other ways, and specially to

badly-adapted clothes which compress the pai'ts

at the armpit and lead to inflammatory swell-

ing of the whole arm. The full measure of safety

is secured when four good vaccination mai’ks

are produced. The mother, thei’efore, should

allow the child to be vaccinated on four “places”

if she wishes the utmost benefit of the operation.

Many doctors vaccinate only on two “places,”

and if the district where the children live and

are likely to remain is commonly free from the

disease, so that the risk of infection is slight,

two marks may be satisfactory enough. Vac-

cination on oidy one place, however, is too little

to be satisfied with. If, however, there is any

risk of infection in the neighbourhood where

the child lives, or if there is any likelihood of
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the persons removing to any district where

there is risk, vaccination should be performed

on four “places” to secure the greatest amount

of protection. If children are well managed

they should give comparatively little trouble

during the period when the vaccine is operating

on the body. Careful dieting, the usual atten-

tiou to bathing and cleanliness, attention to

the bowels, and care to prevent injury and

irritation to the arm, ought to ensure little

disturbance. If the child suffers at all it will

be between the seventh and tenth days, when

it may be hot and restless, and the bowels

slightly disordered. A tea-spoonful of castor-oil,

or three or four tea-spoonfuls of fluid magnesia

is all the necessary treatment. The heat of the

vaccinated pai’t may be soothed by placing

lightly over it, if it seems needed, a piece of lint

soaked in cold water, and keeping it soaked. If

the lint is allowed to dry, it will adhere to the

part, and attempts to detach it will cause still

more pain than before.

Some children, comparatively few, however,

fail to take the vaccination. By the Vaccina-

tion Acts the operation must have been per-

formed three times and failed each time, before

the child is declared insusceptible. If this has

been done the doctor will give a certificate to

that effect. But it would be well if the opera-

tion had failed twice with lymph obtained in

the ordinary way, that it should be tried the

third time with calf lymph.

^

Should a child not be in good health, a medi-

cal man may, if he deems it advisable, postpone

the operation to a period beyond the legal six

months by signing a certificate to that effect.

Revaccination is considered on p. 410.

THE MANAGEMENT OF CHILDREN BE-
TWEEN THE SIXTH MONTH AND
SECOND YEAR OF AGE.

Food.—Up to the sixth month the child has
either been nourished entirely by the breast

milk, or by milk food given through a bottle,

or by the breast milk supi>lemented by the

bottle food. By this time it becomes necessary

to make considerable additions to the diet. If

the child is being suckled, and the mother has

1 There are several associations now in London for the
supply of pure vaccine lymph, calf lymph as well as human
lympli. The writer has had every reason to be satisfied

with calf lymp obtained from the Association for the Supply
of Pure Vaccine Lymph, 12 Pall Mall East, London, of which
Mr. Ed. Darke is secretary. Half-tubes, sufficient for one
child, are obtained through the post for Is. Id.

still a good sui)ply of milk, the addition should

consist of one meal per day, given about mid-

day. It should be made of milk thickened with

some w^ell-boiled fine entire wheat-flour, or oat-

flour, or ordinary wheaten bread boiled with

milk and sweetened. Biscuit jiowder may also

be used, or a scalded rusk. This should be made
of a thickness that will permit of it being drawn

through the bottle. A good food is made of the

following:—
Malt ^ ounce.

Second Flour ^ ,,

Skimmed Milk 6 ounces.

Water I ounce.

Bicarbonate of Potash grains.

Grind the malt in a mortar or coffee-mill; mix

all the ingredients together; put in a pan

thoi’oughly clean, and place by the side of the

fire so that it becomes just lukewarm for 15

minutes; thereafter boil for 6 or 8 minutes;

strain through a sieve or muslin, and give

through a feeding-bottle. Some mothers, how-

evei’, who regularly suckle their children, and

have a strong objection to feeding-bottles, prefer

to give such an addition to the diet in the form

of spoon food, and there is no objection to this:

the food only requires to be made thicker. Be-

ginning with one meal a day of this kind, the

child may soon get a second meal of a similar

kind, the frequency of giving the breast being

correspondingly diminished. If the mothei'’s

milk is rapidly diminishing, it is common to

feed the child through the day, and give the

breast only at night. It is better to give the

breast once through the day and once through

the night, and to give the other food at regular

intervals between these times, contriving to give

the last spoon or bottle food just before it is

customary for the mother to retire so that she

may not be disturbed till towards morning. It

is too long an interval for the milk to stay un-

drawn in the breast between one night and the

next, and therefore advisable for the child to be

put to the breast once during the day. If the

child is being brought up by hand, then the

addition to the diet can be made at one of the

ordinary times of feeding. In every case, how-

ever, the same regularity in respect of time of

feeding, and the same care against overfeeding,

must be exercised as have been already re-

commended in the management of the newly-

born child. If one form of food disagrees

with the child let another be tried. Derange-

ment of the stomach and bowels is to be met by
a change of diet rather than by the giving of

medicines.
29
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By the time the child is eight months old a

further addition to the diet should be made by
giving once a day a small quantity—a small tea-

cupful at most— of beef-tea or weak chicken

or mutton broth or soup from which all vege-

tables have been removetl by straining through

muslin and from which fat has been skimmed.
The beef-tea is best made by scraping the meat
with a knife. Place the scrapings in a jelly-can

with two breakfast-cupfuls of cold water to each

quarter of a j)ound of beef; set the jelly-can in

a pot of hot water, covered with a lid, and allow

the water in the pot to simmer for two hours or

so. Salt the beef-tea to taste. It should con-

tain all the valuable parts of the beef in fine

flakes and should need no straining. If this tends

to make the child’s bowels too loose, that may
be remedied by slightly thickening the tea

with rice or corn-flour and boiling it for some

minutes.

Weaning should be effected when the child

is ten or twelve months old, the exact time

being dependent upon the health of mother and

child. It will be begun earlier if the mother is

sutlering from nursing, and delayed till later if

the child is weakly and the mother able to bear

prolonged nursing and having good milk. The

period named is generally chosen because the

child usually has about that time an interval of

rest between cutting the front teeth and the

first of those at the back. It is often a process

involving some trouble to the mother and dis-

comfort to the child, but, if the above directions

as to feeding have been observed, the child will

really have been in prepaiution for it since the

sixth month, and much of the difficulty will be

overcome. Weaning should not be allowed to

take place if the child is suffering from the

irritation of late teething, from any cold, or

feverish attack, or trifling illness, but the mother

should wait till that has passed off. The pro-

cess should be performed gradually
;

as the

breast-milk is withdrawn its place should be

supplied by other appropriate nourishment.

The child’s food at this time should consist

largely of milk and of the preparations of milk

already mentioned, including well-boiled milk

porridge, the diet being properly varied from

day to day, though given at the same regular

intervals, the cup of beef-tea or weak mutton

broth being given once a day. At this time,

too, a lightly-boiled egg beat up and properly

seasoned, given with bread and milk, will be as

a rule much relished. The mid-day meal may

be thus varied, the egg being given instead of

the beef-tea or broth. As the child grows older

and more vigorous the quantity of animal food

in the diet is to be carefully increased. At
about fifteen months of age it may occasionally

get a small quantity of well-boiled mealy po-

tato, thoroughly bruised down in its beef-tea or

in gravy, and the mid-day meal may also be

added to by some light milk-pudding. Before

this age no solid animal food whatever should

be given. It will be receiving sufficient animal

food in a semi-fluid form in the beef-tea, broth,

beat-up egg, and so on. But between the fif-

teenth and eighteenth months -the child may be

tried with a little meat, if it be scr’aped down
into a fine pulp and given with gravy and a

little well-mashed potato. A small piece of

chicken may be given in the same way. White
fish will also be found usindly to agree well

with the child’s digestion. At about two years

of age the child should be getting four regular

meals a day:—breakfast of well-boiled porridge

and milk, bread and milk, or egg with bread

(lightly buttered) and milk; a mid-day meal of

beef-tea, broth, or soup, with a little well-

mashed potato, and afterwards some light milk

or egg pudding, or some well-chopped-up meat

—beef or mutton—or fish or chicken, with po-

tato and pudding afterwards; a tea of bread,

butter, and milk, and the bread may be spread

with jelly, honey, or syrup instead of with but-

ter; and for supper bread and milk. Some
regard should be paid in dieting to the relation

of the meals to one another. If the breakfast

consists chiefly of porridge and milk, or bread

and milk, the dinner should contain a good

2:)roportion of animal food in the shape of egg,

fish, or butcher-meat of some kind. For it must

not be forgotten that at this age the child can-

not obtain sufficient flesh-forming material from

oatmeal or bread, and still less from idee, sago,

corn-flour, or such substances. It cannot even

drink sufficient milk to su])ply this want. The

result will be that, if animal food is not sup-

plied, the child will be soft, with soft bones and

flabby muscles, wanting in sustained energy.

The necessary animal part of the diet should

therefore be made up at breakfast or dinner,

and if, owing to the nature of this meal, on some

occasion it is in deficient quantity, it may be

made up at tea by a part of an egg or a whole

egg. Animal food should be given preferably

at mid-day. The meat should be boiled or

roasted. Salted meats, pork, veal, and lamb

are to be avoided. A small quantity of vege-

table may also be allowed when the child has

reached two years of age, potato as already

mentioned being given earlier than that age, if
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not new and if mealy and well masked; but by

two years carrot, turnip, and cauliflower, well

boiled, may be permitted in small quantity,

not cabbage or green vegetables. Soft green

peas may be allowed. Some cooked fi uits

stewed apple or prunes—will usually be lelislied

given with well-boiled corn-flour or rice, but

uncooked fruits are injurious, except the orange

when in season, tlie child being taught to reject

the skin and seeds. Pastry and nuts are to be

avoided. The diet recommended will strike

many people as generous, and liable to lead to

overfeedinr*'. It will not do so if the child re-

ceives its meals at regular times, and does not

£ret additional food at odd moments. If a child

has its regular meals it will take at each what

satisfies it and no more, provided an undue

variety of dishes be not produced to stimulate

its appetite. But if in addition to its own

meals it is permitted partly to share its parents’,

then overfeeding or digestive troubles will likely

arise. As great an evil is the giving of sweet

biscuits, pieces of bread and jelly, and so forth,

between meals. Parents should from the first

entirely set their face against “pieces” be-

tween meals. They prevent a healthy appe-

tite at the proper meal-time, and derange the

digestion besides. As a rule also sweetmeats
O

are given very indiscriminately. An occasional

sweetmeat is not hurtful, if only one be given

occasionally. Those made entirely of pure

sugar, or a gum pastille, or a small piece of

chocolate may be given, hut only occasionally.

Any containing almonds, nuts, &c., should be

avoided. Similai’ly, cakes with raisins, currants,

&c., should not be given. Plain sponge-cakes or

plain biscuits alone are admissible, but ought

to be used at meal times as an addition to the

meal, and not between meals.

Finally, children should he taught to take their

food sloivly and to chew it thoroughly.

The only beverages for children are milk and

water. The practice of giving small quantities

of wine, malt liquors, or stimulants of any sort

for little ailments is hurtful in the extreme; still

more is the habit of giving these things as a

matter of course a most pernicious one. Stimu-

lants should be given to children only on the

direct order of the medical attendant, and then

only in the small doses he orders, which should

be carefully measured. As regards tea, many

parents like their children beside them at table,

for one meal at least, when they reach two or

three years of age, and tea is often the meal.

The child may have its cup of warm milk and

water sweetened, and if it be barely coloured

with tea no harm is done, but it ought not to

be more than barely coloured. Thin cocoa, made

mainly with milk, is, however, quite digestible

for children and also nourishing.

Teething. The first set of teeth are called

the milk-teeth. They have usually all appeared

above the gum by the end of the second year

of life, or from that to the thirtieth month.

The full set consists of twenty teeth, ten in

each jaw. The ten are formed of four central

incisors, or cutting teeth, one canine or eye

tooth at each side of these foux’, and two molar

or grinding teeth at the back on each side.

They appear on an average at the following

periods:

—

Two central cutting teeth, ... 7th month.

Two side, ,, ,, ... 9th ,,

First back tooth. ... 12th „

Eye-teeth, ... 18th „

Secoixd back teeth. ... 21th ,,

The first teeth of the lower jaw appear earlier

than those of the upper jaw. While the above

table gives the average dates, the pexdod vai’ies

greatly. Thus the central teeth of the lower

jaw may appear as eaifly as the thii’d month,

and an interval of some months may then elapse

before others are cut. There are cases on record

of children being born with some teeth ali’eady

cut. On the other hand, in some cases the teeth

are unusually late of appeai'iixg, some remark-

able cases being on record of childi’en who cut

no teeth till some yeai’s after birth. As a rule,

if the cutting of the teeth is long delayed, it is

an indication of some backwai’dness of develop-

ment. It may be due to the child not getting

food of a proper quality to supply the needed

material for tooth formation, aixd the slowness

of the growth of the teeth may coincide with

slowness and softness of boixe formation. Parents

in such cases should consider whether the child

is receiving a sufficiently nourishing diet, and

especially should be assured that the diet is not

too exclusively of a starchy kind, too much

corn-floui', rice, ari’owroot, or kindred food, and

too little milk, and whether some addition of

beef-tea, bi’oth, eggs, &c., should not be made

to its diet.

The teeth are already in their sockets in the

jaw when the child is born. It is their contiixu-

ing gx'owth that causes them to press upwai'ds

on the gum till they cut through it. While the

milk-teeth are pushing their way upwards the

foundations of the permaixent set ai’e ali'eady

being laid in the jaws, and when, at the age of

two years or two and a half yeai’S, all the milk-
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teeth are visible, considerable advances have
been made in the development of the second

set. It is the continued upward growth of the

teeth of the permanent set which causes them
to press on the roots of those of the milk set.

This pressure gradually causes wasting of the

roots of the milk-teeth, till, at six years of age,

when the first of the permanent set appears

above the gum (see pp. 136 and 137), little of

some of the milk-teeth is left but the crown

attached to the gum, and it usually drops out

as the permanent one pushes up to take its

place. But at this time, six years of age, the child

has not only the twenty milk-teeth, but more

deeply in the jaw it has also, already well devel-

oped, twenty-eight of the thirty-two that form

the permanent set. At this time, therefore, the

child has no less than forty-eight teeth in its jaws.

The period of teething is the time when the

advancing teeth are pushing up vigorously un-

der the gum, and wdien the gum is rendered

sensitive and painful by the pressure. The
pressure is also irritating to other parts, and

the excitement carried to the salivary glands

(p. 137) by nervous communication causes the

constant flow of saliva. The period of teething

is, consequently, a time when the child is more

than usually irritable and excitable, and more

than usually liable to disturbance of various

kinds. While this is so, it is too common to

blame teething for all sorts of ailments that

have little connection with it, and consequently

to neglect attending to some of them, or seeking

advice for them, in the hope that when the teeth

are cut the ailment will pass away. It is the

writer’s constant experience that, if the mother

or nurse will give a little more than ordinary

care to the tending and management of the

child, and will watch the condition of the bow-

els, giving, wdien it seems necessary, a small

amount of gently opening medicine, castor-oil

or magnesia, and plenty of careful exercise and

fresh air, the troubles of teething will cease to

alarm and annoy. The various ailments apt to

arise during teething and the method of dealing

with them, are considered further on in this

section. During the period the child is much

comforted, and the process of cutting aided, by

having a clean india-rubber ring to press and

chew with its gums. As a rule lancing the gums

is to be avoided.

For the jireservation of the permanent teeth

children should be trained to use a tooth-brush

with warm w^ater daily, using also if need be a

tooth-powder of a fine kind. In order to get

the child trained to this habit, it is well to

teach it to use a brush, even for the milk teeth.

A child of two years and a half is quite capable

of being trained to a cleanly habit of this sort,

and looks upon it as an amusement rather than

as an irksome task.

Bathing’, Clothing, and Exercise.—The
directions already given about bathing infants

should be carried out with older children. About
six months of age, sluicing wdth water, which is

just tepid, with the morning bath may be given.

That is to say, the bath-tub may be filled wdth

w^ater of a moderate warmth, but the child is

rapidly sponged with water less warm. There-

after the drying should be thorough and accom-

panied by gentle but firm rubbing. If the child

seems to feel the cold too much, the colder water

should be abandoned for a time. When children

become old enough to stand in the bath for the

morning cleansing, the water in which they

stand should be warm, and tepid water used

with a sponge. Children who are able to stand

and run about should not be allowed to scamjjer

over the nursery while the bath is being pre-

pared. The body becomes chilled in this way
and is unable to stand the cold bath w^ell. The

child should be rapidly bathed just out of bed

while it is still in full warmth, able to bear the

cold and to induce reaction afterwards. At the

same time, if it has been unduly warm and

sweating in bed, time must be given for it to cool

down in bed before being taken to the bath.

After bathing the children should be quickly

dressed before a fire and then allowed to run

about. The evening bath should be alw'ays

warmer than that of the morning, and from it

the child should be j)ut straight to bed. If the

practice of the morning cool bath is kept up,

then as the child grows it will be so accustomed

to it that it will be desired and continued.

Clothing.— Regarding clothing it is only

iiecessary to repeat the objections stated on

p. 442 to low-necked short-sleeved dresses, and

to socks so shoi’t that they do not protect the

legs. The dress should fit well, though easily,

round the neck, and should always have sleeves

to cover the arms. Colds and chest complaints

are too frequently due to the half-naked way in

which mothers like to see their children’s shoul-

ders and arms. If socks are worn, gaiters

should be added to protect the legs. When
stockings are used, they should never be secured

by garters at the knee, for these restrict the

circulation and are hurtful; suspenders are the

proper means of keeping them up. The same

is true of gaiters. Shoes should be as soft and
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pliable as possible. Specially while in the house

should stiff shoes and boots be removed. They

prevent free growth of the muscles of the feet

and hinder vigorous and elastic movements.

Exercise.—Up to the age of nine months or

thereby a child’s exercise is obtained mostly in

its nurse’s arms, or lying kicking in her lap or

in its cot. About nine or ten months, however,

the child begins to attempt crawling. If the

floor be covered by a warm rug or carpet this is

well, but care should be taken that draughts do

not sweep across the floor. From crawling it

will take to getting on its feet by the aid of a

chair and so on till it essays to walk. A mother

should let her child go through all the stages

at its own sweet will. It will gradually learn

itself to use its legs, will become slowly accus-

tomed to maintain the erect position, and thus

the muscles are gradually trained to their full

use. This is better than setting a child up on

its legs and trying to force it into erect ways of

moving. If a child is more than usually heavy,

its own weight may be too great for the still

soft and yielding bones to bear, and the child is

often disinclined to attempt standing up straight.

It prefers crawling, and it is right, and ought

to be allowed to choose its own way.

When children are old enough to walk out

and themselves take exercise in the open air,

it is best, if there is an open space for it, to let

them do so by engaging in some simple game,

rather than by dawdling along holding on by

the skirts of a nurse. It is free active exei'cise

of arms as well as legs, and of chest muscles

too, that a child needs.

During some part of the middle portion of the

day the child should have a mid-day sleep, even

when it has reached the third or fourth yeai’.

In summer the warmest part of the day is best

for this purpose, and the room should be cool

and darkened, the child being lightly covered.

The time of exercise would thus be in the morn-

ing before the heat becomes great or in tlie

afternoon, but before it becomes too cool in the

evening. In winter the time of the daily sleep

needs some alteration to permit the child being

out while it is warmest and sunniest.

Children’s Apartments.—In houses whei’e

the accommodation is sufficient it is ’well to

have a day and a night nursery. Both should

be of a moderate size, cheerful and airy, fitted

with a fire-place, protected by a guard so effi-

cient that the child can neither crawl throufrh

between its bai’s nor over its top. The ventila-

tion should be well attended to, and should be

secured either by a valve ventilator near the

roof communicating with the chimney, or by

one of the topmost panes of the window being

j)erforated, the openings being capable of par-

tial closure. Heated air always rises, and thus

impure air, warm from the lungs, rises towards

the ceiling and should be allowed a way of

escape as high as possible. The arrangement

should be such as to avoid diaughts. One good

method is to raise the lower sash of the win-

dows by a 3-inch board fixed to the sill and

on which the sash rests, A space is thus left

between the lower and upper sash through

which fresh air enters, but it is directed up-

wards. If possible, the room should not be

next door to a bath-room or water-closet; and

it should not be in a sunk flat. The windows

should be guarded by rods. The rooms should

be heated by fires, and not by hot-air pipes

or gas-stoves; the communication between the

grate and the chimney should never be closed.

It ensures ventilation of some kind when open.

As soon as the children leave the night nursery

in the morning, the windows should be thrown

open to let the room be well ventilated; and simi-

larly whenever the opportunity exists by the

room being empty, the day nursery should be

aired. Further, a nursery should be kept scru-

pulously clean; all discharges shoidd be quickly

removed, as well as dirty linen. No cooking

should be done in it, and drying of clothes be-

fore the fire should be forbidden. In houses

where the accommodation is not sufficient to

allow of even one room being used as a nursery,

the benefit of the children should be considered,

and the principles indicated carried out as far

as possible in the other apartments,

THE MANAGEMENT OF CHILDREN IN
DISEASE.

GENERAL SIGNS OF DISEASE IN CHILDREN.

Much may be learned as to the state of health

of a person by examining the face, eyes, mouth,

and various parts of the body; but in dealing

with children, who cannot express their feelings,

this examination becomes of veiy great impor-

tance. It is possible from it not only to tell

whether a child is well or ill, but often also, if

ill, what is the character of the ailment and

situation of the disease. The information is to

be obtained fi'om observing (1) the colour of the

skin, face, eyes, lips, (2) the expression of the

face and eyes, (3) the state of the mouth and

teeth, (4) the gesture and attitude, (5) the move-

ments of the chest, (6) the movements of the
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belly, (7) the general state and warmth of the

body, (8) the cry of the child, (9) the charac-

ter of the stools, and (10) the nature of the

sleep.

What should be looked for in each of these

respects will be briefly indicated.

1. The Colour of the Skin, Face, Eyes, and
Lips.—The transparent rosy tint of the skin of

the healthy child may be replaced by a general

yellow colour, seen not only over the whole skin,

but also in the white of the eye, indicating

jaundice, i.e. some affection of the liver. A form

of jaundice is not uncommon in newly-born

children (see p. 459). The skin may be dusky,

the lips being bluish, and the same duskiness

showing strongly under the finger and toe nails.

This is associated with a peculiar condition of

the heart (see Blue Disease, p. 458). In affec-

tions of the lungs, where the breathing is seri-

ously impeded, a similar altei’ation of colour

affects the face and lips. Serious disease of the

stomach or bowels produces a dull, sallow, or

leaden hue of the face.

(2) Expression and Features.— The most

remarkable and sudden alteration of features

is seen in diseases of some part of the hoioel,

where the face is pinched and furrowed, and be-

comes rapidly emaciated, sunken, and lustreless.

The rapid movements of the nostrils, accom-

panying laboured breathing, is a sign of affection

of the lungs. Hacks and fissures about the cor-

ners of the mouth, sunken bridge of the nose,

and a general withered and old-mannish look,

are frecpient in a disease of the blood called

syphilis (p. 422). A large head, with prominent

overarching forehead, and small development of

the face, is the well-known characteristic of a

chronic form of brain disorder— water-in-the-

head—(p. 101). In the early stage of this trouble

the child is drowsy, dull, and listless, however

lively and active it may naturally have been. The

eyes should be observed as to the way in which

they close, the complete or incomplete way in

which the eyelids meet, the presence of squint-

ing; and the pupil should be watched to note

whether it resjjonds to light—becoming small

rapidly when light is directed on the eyes, and

again expanding when the light is withdrawn.

A wide and fixed pu})il is almost certainly a sign

of serious nervous disturbance.

(3) Mouth and Teeth.—The points to notice

here are the heat and state of moisture of the

mouth, the condition of the gums, the number

of the teeth cut or near to cutting, the softness

or dryness of the tongue, its colour and clean-

ness. In teething, of course, the mouth is hot

and perhaps dripping with saliva, and the gums
may be swollen, tender, and fiorid. A white

tongue points to disorder about the stomach. A
brown dry tongue is the state in fever of the

tyjfiioid type. The tongue is also frequently

covered with patches of a white vegetable

growth (Thrush, p. 460). The inside of the lips

and cheeks are to be inspected for the presence

of small ulcers.

(4) Gesture and Attitude.—Note here the

movements of the hands and arms. Children,

like grown-up people, often try to aid obstructed

breathing by grasping with the hands and rais-

ing the arms to help expansion of the chest. In

severe fevers the rigid bend of the fingers with

the thumb doubled in on the palm is very no-

ticeable. In irritation of the bowels the thmhs
are bent up on the belly while the pain lasts.

The involuntai-y movements and twitches of St.

Vit^^s^ Dance (p. 125) are well known.

(5) Movements of the Chest.—Rapid and

jerky movements, wfitli constriction at the sides,

and accompanied by heaving of the belly, and

depression at the collar-bones, indicate serious

lung mischief. Breathing that is accompanied

by a pleuritic stitch is manifested by the sudden

convulsive stop in the middle of the inspiration,

the pain being also shown by the movements of

the face and the cry. Disease of the belly also

affects the movements of the chest, for if move-

ment of the belly causes pain it will be kejit

quiet, and all the breathing will be performed

by chest movements, which will be short and

quick, incomplete, that is to say, prevented

from going so far as to exert downward pres-

sure on the belly.

(6) Movement of the Belly.—As indicated

above, the movements of the belly may be ex-

aggei’ated, when the disease is in the chest, to

relieve the chest of the work it is unable to

perform, or the movements of the belly may be

entirely restrained when it is itself the seat of

disease. In the latter case it will be tense, the

muscles firmly contracted to guard against move-

ment, and the thighs will be bent up on it to

relieve it of strain. When the belly is the seat

of pain, specially colicky pain due to fiatulence,

the contracted muscles make the belly feel tight

and firm, and the child usually kicks and twists

itself about, crying lustily while the pain lasts.

But as soon as the spasm of pain h;is passed the

child speedily quiets down, giving vent only to

a final sob or two, unless another attack rouses

it to the same crying and kicking. On the

other hand, if the pain is inflammatory the child

lies moving as little as possible, for movement
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increases this pain, and there is moaning rather

than crying out.

(7) The General State and Warmth of the

Body may be gathered fi’om noticing the plumj)-

ness or wasted appearance, firmness or softness

of the child. Tlie way in which the child holds

itself together, also, should be observed, whether

bright and buoyant, or languid and drooping.

The heat of the body is roughly ascertained by

laying the hand on the skin or on the head
;
but

the most reliable means is by using the thermo-

meter (p. 10). It will indicate a rise of tempera-

ture amounting to fever when feeling with the

hand would give no hint of anything wrong. A
mother who learned how to use it, and it is very

easy learning its use, would find it of inestim-

able value. It would not only tell her whether

her child was really ill, but also within an hour

or two of the employment of her simple method

of treatment she would be able to tell by means

of it whether any good had been done.

(8) The cry of the child is often peculiar.

The feeble, plaintive cry is itself sufficiently

suggestive. An acute cry, very strong and in-

termittent, is not infrequent in “ water in the

head” (p. 101), while a hoarse, muffied cry is

heard in croup (p. 417). If a child, apparently

healthy, takes suddenly to a constant crying,

which movement and dandling seem only to

aggravate, thorough search should immediately

be made to see that it is not due to some way-

ward pin, or some uncomfortable fastening or

knotting of the dress.

(9) The chai’acter of the stools, &c., give im-

portant indications of the state of the health.

In the case of the infant they should be two in

number daily, lightish yellow in colour, soft,

and not ofiensive in smell. If they are not so

frequent as usual, or more frequent, dark or

green coloured, too liquid, or curdy and often-

sive, something is not quite right, which some

slight alteration in the diet, in quantity or qua-

lity, or both, may set right even without medi-

cine. (Refer to page 446.)

(10) The sleep of children is disturbed during

illness. A restless disturbed sleep, from which

the child often starts up with a ci’y, should

always call attention to the child’s state of

health. It may be only some error in diet that

is the cause. If so, this will be indicated by

the state of the stools. Perhaps the child has

had no motion the previous day. Let inquiry

be made, and opening medicine given if neces-

sary. Disturbance in the bowels due to worms

is a frequent cause of this I’estlessness (p. 463).

On the other hand, an undue drowsiness, lan-

guor, and listlessness are not to be neglected,

specially in children between two and seven

years of age. These are among the early signs

of brain disease.

GENERAL TREATMENT OF CHILDREN
IN DISEASE.

When a child is suspected or seen to be un-

well there are certain steps that ought to be

taken at once, no matter what may be the

nature of the illness, steps which, if taken im-

mediately, will, in many cases, be able to con-

vert into a short and slight illness what, if

neglected, might become a long and serious one,

and which may even be sufficient to arrest the

illness altogether. As soon as the child is sup-

posed to be ill it should be stripped, bathed,

and put to bed, if possible in a quiet room, not

in a noisy, much-frequented apartment. The

bed should be fresh and clean, not closed in,

and freed entirely from hangings and curtains.

The room should he well ventilated, hut free from

draughts. A fire secures a continuous supply

of good air to a considerable extent, besides

warming the room, which should be kept as

much as possible at a regular temperature^—

a

moderate one (62° Fahrenheit)—which is most

easily managed by the aid of a thermometer

kept hanging in the room. At once attention

is to be directed to (1) the diet of the child and

(2) the state of the bowels. (1) The whole

trouble may have arisen from overfeeding or

improjDer feeding. The child is, therefore, to

be put on milk diet mainly, to which, if its age

waiTants it, light beef-tea or broth (strained)

may be added (see the directions given under

Management of Children, p. 449). The quan-

tity is to be kept strictly moderate, small

quantities given in frequent but regular inter-

vals being better than large quantities at one

time. Irregular feeding must be avoided, and

no solid animal food whatever given. (2) If

the bowels have not been properly moved for

some time a moderate dose of castor-oil or of

fluid magnesia, or similar mild purgative, may

be given. This is, generally speaking, all that

should be done on the mother’s or nurse’s sole

responsibility, when the services of a medical

man are at all obtainable. When such services

can be obtained they should be at once sent for,

as vei’y slight symptoms may be the forerunners

of very serious disease. The medical man being

in attendance his advice, and none other, should

be strictly, promptly, and conscientiously fol-

lowed.
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But it will often happen that medical aid is

not within immediate reach; that, owing to

distance or some other case, it may be many
hours before the doctor can arrive. Meanwhile
the cliild seems highly fevered, is very restless

in its sleep, seems to be wandering, or the

mother fears convulsions. What is to be done ?

This, at any rate, must not be done: the mother

or nurse must not seek to quiet the child by
“soothing syrups” of any description. Espe-

cially in nervous conditions is a great deal of

harm possible by their means. There are, how-

ever, two things the mother may do without

the least fear, two things beside what has been

already advised. First an injection into the

bowel should be given for the purpose of pro-

ducing at once a full clearing out of the lower

bowel. The fact that castor-oil or some other

opening medicine has been ali'eady given does

not stand in the way of the injection, if it

seems needed, for the injection will clear out

the lower part of the bowel, while the medicine

sweeps everything down from the upper end.

Mode of Injection. — An enema-syringe

should be used (see plate of Nursery Appli-

ances). It is an oval elastic bag, with an open-

ing at each end of the oval; from each opening

proceeds an elastic tube. One tube ends in a

long ivory nozzle for insertion into the bowel.

Tlie other end dips into a bowl of water. When
the bag is compressed by tlie hand anything it

contains is forced out through the nozzle; when

it is allowed to expand it sucks up a fi’esh sup-

ply of water by the other tube, the movement

of the water being directed by valves. Take a

small bowl of tepid water, work the syringe for

a little time till it is found to be in good work-

ing order, expelling a steady stream of water,

unmixed with air, from the nozzle with each

compression of the bag. Now oil the nozzle,

and by a twisting movement gently pass it up

into the child’s bowel, using no force, and direct-

ing the point slightly backwards and to the left,

the child lying on its left side in bed or in the

nurse’s lap. An ivory plate prevents it being

pushed too far. Then gently but steadily squeeze

the bag till the water has all passed into the

bowel, then relax and let it refill, gently press

again. Take care that all the time the other tube

—the inlet tube— is dipping below the surface of

the water in the bowl, so that no air is sucked in.

Even in the case of quite a young child the

quantity injected by two or three compressions

of the bag is not too much, when it is desired

to act well and quickly. With older children

a small bowlful of water may be injected with

perfect safety. Besides plain water, soapy

water and salt and water are often used, one

table-spoonful of salt to half a pint of water.

The salt and water act quickly and energeti-

cally. When an enema-syringe cannot be ob-

tained, a brass one with ivory point may be

used. Glass syringes are rather to be avoided,

and, if used, great care must be taken that the

point is quite round and not shar]), and that it

is not broken in the bowel.

The second thing that may be done for a child

threatened with some illness that looks serious

is to give it a special warm bath or wrap it in

a wanii pack.

To give the warm bath the water should be

at a temperature of 98° Fahr., and it is best to

test the heat by the thermometer rather than

by feeling with the hand. The child should be

set in the bath up to the neck, and a blanket

fastened round the neck of the child, and sweep-

ing round the sides of the bath should com-

pletely envelop bath and child. The child

should remain in the bath for twenty minutes

to half an houx*, the heat being all the time

maintained by frequent additions of warm
water round the sides. The child may then be

lifted up, rolled in the blanket already round

its neck, and without any drying put into bed.

After another hour, or even less if the child

finds the blanket too disagi'eeable to let it rest,

the child should be rajiidly rubbed down, clothed

in a warm flannel gown and carefully wrapped

in the bed-clothes. Or the child may at once,

on being lifted from the bath, be rubbed down,

clothed in flannel and put to bed.

The warm pack.—The child is to be stripped

naked and rolled in a half-sheet or half-blanket

wrung lightly out of warm water. It should

be kept so for an hour and then rubbed down,

and its flannel night-gown put on. Young
children grow restless by being imprisoned in

the wet sheet. They are usually quiet if their

arms are allowed out.

The benefit of the warm bath is that it brings

the blood to the skin, it causes the blood-vessels

of the skin to relax. They become able to con-

tain more blood in consequence, and thus deeper

parts are relieved of too great a quantity of

blood. At the same time, if there is fever, the

water used being of a considerably less degree

of heat than the blood, heat is withdrawn from

the body, and that has a soothing effect on the

nervous system. If, as has been advised, an

injection has previously been given and has

produced free evacuations, the unloading of the

bowels will have already acted in a similar way.
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The blood will have been diverted from the

head and central nervous system, and the calm-

ing effect of the bath or hot pack will be all the

more perceptible because of this previous action.

Now these two methods of treatment of chil-

dren are simple in the extreme, and if carried

out with a moderate degree of intelligence are

incapable of doing harm. Tliey will often dispel

from the child within a short time all the more

alaiming symptoms, and secure for it some quiet

rest and sleep. Often a child, that late in the

evening shows signs of some serious illness, if

treated in this way, and if care is given to the

diet, &c., as already directed, will appear j^er-

fectly well in the morning. Even if not, and

even if the illness does go on, the child is in a

much more favourable condition in relation to

the future course of the illness than it would

have been.

AFFECTIONS OF THE NEWLY-BORN
CHILD.

Ippegulapities of Fopm in the Newly-
bopn.

An ippegulaply shaped head is not infre-

quent as the result of severe labour, or the use

of instruments, &c. It is frequently extremely

elongated, perhaps badly flattened or pressed in

at one side. No fear is to be entertained on this

account. Within a few days the head will

gradually return to the normal shape.

TumouPS or swellings may exist on the back

of the head or at other parts of the head. Spina
Bifida is the name given to a tumour occurring

at the lower end of the backbone, due to an

arrest of the growth of the bone, and protrusion

of the membranes and other parts of the spinal

cord in the shape of a bag. It is in many cases

amenable to skilled treatment. Such swellings

must not be interfered with by the mother or

nurse. They are carefully to be guarded from
injury or jn’essure. Spina bifida is much less

serious than the similar condition of the head,

and children born with it may be otherwise

well-formed and healthy. A pad should be
carefully adjusted and fixed over the swelling

so as to maintain all over it a moderate deoree

of pressure.

Defects in the Opening of the Bowel op
Upinapy Passages sometimes exist. They
should at once be brought under the notice of

the medical attendant.

Hape-lip.—Hare-lip or split-lip occurs on the

upper lip, the split being on one side of the middle

line or the other, or on both sides. It is due to

an arrest of development. For the upper jaw is

formed by parts from each side growing inwards

towards the middle line. They do not meet in

the middle, but in the gap left growth takes place

of an intermediate part which in time unites

completely with the parts on each side, and thus

the complete upper jaw is formed. This inter-

mediate part it is which in the developed con-

dition carries the four fi’ont teeth. Now hare-

lip is an arrest of the growth at one period or

another, the result of which is that comjfiete

union is not effected at one or other side or at

both. The split may involve the soft parts

only, or it may extend through to the bone. In

the most extreme cases the central part of the

upper jaw, including the bone and soft parts

connected with it, is quite ununited with the

' rest of the upper jaw at each side. Often this

central portion is jDrojected forwai’ds and up-

wards, standing straight out from the face, and

sometimes it is so much twisted to one side as

to block one nostril, out of which it seems to

be sticking. In such cases the palate is cleft

also, that is, the I'oof of the mouth is deficient

in the middle line, owing to an arrest in the

development of the bone, which should have

grown forward till junction and complete union

was effected in the middle line.

Cleft-palate in slight cases only involves the

soft parts at the back of the moutli, the uvula,

&c. (Fig. 136, p. 263). As it extends forward it

involves the bone, till in extreme cases the cleft

passes from back to front. There is thus no

separation between the cavities of the mouth
and nostrils.

When hare-lip exists alone, bone union being

complete, the deformity is the only thing, and
it can easily be remedied by an operation, which
will leave little or no hint of the oi iginal con-

dition. But when it is associated with non-

union of the bone it interferes with suckling.

This may sometimes be remedied by the mother
using a nipple shield with a large nipple. When,
however, the split is large and cleft-palate also

exists, suckling is impossible, and even feeding

is very difficult. Cleft-palate may exist alone

to a greater or less extent. In many cases it is

not noticeable till the child begins to speak, and
then it is recognized by the peculiar nasal

“twang.” Both conditions can be remedied by
operations. For hare-lip the operation should

be performed before teething. It is not attended
by danger, and its results in improving the ap-

pearance are remai'kable. For cleft-palate there
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is uo haste, but it should not be delayed till the

child has learned to speak and has accpnred the
“ twang.” It is not nearly so simple an opera-

tion as the former. In extreme cases the sej)ar-

ation may be too great to permit of closure by
operation, but a plate may be made to cover the

opening.

Blue Disease {Cyanosis) is due to an arrest

of development interfering with proper aeration

of the blood. While the child is still in the

womb its own lungs are inactive and unex-

pauded. The aeration of the blood of the child

is effected indirectly through the blood of the

mother. The blood of the child passes in the

vessels of the cord to the placenta, which con-

nects the child to the mother, and is there ])uri-

fied by exchanges with the blood of the mother.

Returning from the placenta the blood of the

child passes to the upper chamber of the riglit

side of the heart, partly directly and partly

through the liver. In the adult the right and

left sides of the heart are separated by a com-

plete partition, but in the foetus an opening

exists through which the pure blood can pass

directly through the right upper chamber to the

left, and from the left side it is then distributed

through the body. After birth this opening

should close, and then the blood requires to

pass from the right side through the lungs,

where it is purified, before it reaches the left.

In rare cases this opening remains unclosed,

and thus while part of the blood passes through

the lungs to the left side, part escapes directly

from right to left without previously passing

through the lungs, and thus without aeration.

The blood is, therefore, constantly deficient in

oxygen, and the blueness arises in consequence.

The child’s skin, its cheeks, lips, hands, and

feet are markedly livid, the fingers and toes

are clubbed and the nails are incurved. It

breathes rapidly and is liable to attacks of

breathlessness. In marked cases death usually

occurs in a few days, in slighter cases life may

be prolonged for some years. All that can be

done is to keep the child quiet and to protect

from cold.

Tongue-tied. — This condition is due to

shortening of the bridle of the tongue. When
it is present the child cannot push the tongue

out over the lips; and it interferes with the

suckling. It is easily set right by turning up the

tongue and dividing the front of the bridle by

means of a blunt-pointed pair of scissors. This

should only be done by a medical man, for if the

scissors be directed upwards one of the blood-

vessels running along the under surface of the

tongue may be injured.

Cataract. — Children are sometimes born

with white sj:)ots in the lens of the eye, inter-

fering with sight, or the whole lens may be

white, rendering seeing impossible. This is due

to some defect of nourishment in the womb.
The child should be taken early to an oculist,

as an operation is frequently necessary very

early to prevent changes arising in the eye that

would interfere with the usefulness of an opera-

tion at a later period. (See p. 374.)

Diseases of the Newly-born.

Ulceration or Bleeding at the Navel.—
If the bleeding be from the attached piece of

cord it should be tied a second time nearer the

belly. This may occur some hours after birth

because the cord has been improperly tied. The
clothing should be immediately undone and the

cord tied again between the former place and

the belly. Four or six strands of linen thread

form the best material for the purpose. It may
also occur owing to the remains of the cord being

too early separated. If so, the bleeding is best

stopped by gentle steady pressure with the

finger or a small pad. It should not be allowed

to continue, else the slow drain may be very

hurtful. If the part be not healing properly, it

should be carefully sponged frequently, and if

necessary may be painted with an astringent

like syrup of tannin, or tannate of glycerine.

Inflammation of the Eyes.—One form of

inflammation of the eyes of a newly-born child,

if not watched with great care, may ruin the

child’s eyes in the course of a few days, and

I'ender the infant incurably blind. It begins

usually about the third or fourth day after

birth. The eyelashes stick together, and the

borders of the lids are red and crusted. Both

eyes are attacked, the one after the other. The

lids become swollen, and in a da}" or two thin

fluid ])ours out of the eyes, the fluid in about

a week has changed to matter, with which the

eyes are constantly overflowing. The treatment

consists in keeping the eyes scruj)ulously and

constantly clean. Use warm water, and a soft

rag or lint; open the eyes thoroughly, turning out

the lids, and cleaning axoay every particle of

matter. To the warm water a few drops of

Condy’s fluid, sufficient to make the water

slightly pink, may be added. This must he done
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not once nor twice daily hut very often, so that no

matter is allowed to accumulate in the eye. No

ointments should be used. The inflammation,

however, is of so dangerous a character in its

effects upon the sight, that no time should be

lost in having proper medical treatment.

Jaundice.—This is not uncommon during

the first or second week of infant life, the skin

and white of the eyes becoming quite yellow,

and the stools colourless. It is not to be feared.

Usually no remedies are required. It will pass

off often as quickly as it came. If excessive

give a small dose of castor-oil only.

Swelling of the Breasts.—This is not in-

frequent in newly-born children. The breasts

are firm and tense, and occasionally fluid like

milk oozes from them. They should not he

squeezed or pressed in any way. Gentle rubbing

with warm oil is often all that is necessary.

Where redness or a purplish tinge indicates a

more severe form of swelling, a soothing poul-

tice of warm bread and water should be applied,

or a warm sponge held on them each time the

child is bathed.

Retention of Urine and Stools.—This may

be caused by some defect already alluded to

(p. 457). The nurse is never, by any means, to

give ‘‘nitre” in the hope of caiising the child

to make water. She may use a warm bath, or

place warm cloths over the lower part of the

belly, and that usually will be sufficient. The

attention of the medical attendant should be

directed to the child if this is insufficient.

Moles and Mother’s Marks.— These have

been sufficiently considered on pages 247 and

322.

DISEASES COMMON TO CHILDHOOD.

Ailments at the Periods of Teething and
Weaning.

The period of teething is undoubtedly a time

when the child is easily upset, restless and

highly excitable, and, therefore, more liable to

ailments than at other times. But it is quite

certain that to the teething process is attri-

buted all sorts of trouble, due rather to careless

nursing and bad management. In some cases

the child is dosed with medicines of one kind

or anothei’, in other cases the excuse, “Oh! it

is just the teeth,” is given for every disturbance

of health
;
and without much further thought

the mother or nurse waits on time to remedy
the ailment, when the teeth will all have been

cut. Both methods are mistaken. It is not to

be forgotten that the child is at a stage of de-

velopment when it is in a peculiarly sensitive

condition, but just for this reason more watch-

ful care is to be exercised, and while medicines

are avoided more attention is to be paid to

ffood management. Disturbances of stomach

and bowels are common, looseness of bowels

especially. These are to be met by careful

nursing and dieting, as indicated on p. 460.

The same careful management will diminish

the restlessness and excitability of the child.

If, however, the bowels being free and regular,

the child is much disturbed, mothers often feel

they must give something to calm and soothe.

Again it is necessary to repeat the warning

against so-called soothing syrups, given on

p. 447. One drug, however, may be given to

calm the nervous system, and it is devoid of

danger. It is bromide of potassium. Let

32 grains be dissolved in a little water and

made up to one ounce, that is eight tea-spoon-

fuls, with simple syrup. Of this a tea-spoonful

is given occasionally, but not frequently re-

peated. Lancing the gums, so often resorted

to, is as a rule a barbarous ju’actice, and is never

done by modern physicians, unless the gum

over the coming tooth is distinctly red and

angry looking, and the tooth near the sur-

face.

Inflammation of the gums does justify the

procedure, and is greatly relieved by it, and

that even though the tooth be not yet near the

surface. The inflammation is readily known

by the swollen state of the gum, and its dai'k-

red appearance. In such a case, when the tooth

is yet deep in the gum, the lance should be

api)lied to the side and not over the coming

tooth. For if the wound heal before the tooth

is cut the scar is likely to make the cutting of

the tooth more difficult.

At the period of weaning disorder of stomach

and bowels is frequent. This difficulty may also

be overcome by management. If the child’s

bowels are very troublesome, the mother had

better delay the process for a little and then

try again, or effect it very slowly.

Coughs, Colds, and Affections of the

Chest.

Cold may take the form of running at the

nose—snuffles—(preceded by frequent sneez-

ing), watery eyes, some degree of feverishness,

and the child is cross. This is a form of what

is called “ catarrh,” from two Greek words
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meaning “a running down” (see p. 154). It

may extend from the nose to the throat, caus-

ing it to become red and swollen, may pass

down into the windpipe, and may also cause a

similar condition in the stomach, called catarrh

of the stomach. In these severer forms there

will be loss of appetite, white tongue, and if the

child can speak it may complain of headache

and pains in the back or limbs. Whether the

attack be mild or severe, simple treatment is all

that is lequired, that is, give the child a warm
bath, keep it warm in bed, give gentle opening

medicine— castor-oil— at once, let it be fed on

slops, and give thrice or so daily 5 to 10 drops

ipecacuanha wine. If the nose is very much
obstructed some relief may be given by laying

over it a sponge squeezed out of hot water.

This is all the treatment that should be adopted

without medical advice. This affection may,

however, go on, the lungs may become affected

and bronchitis or other disease of the chest

result.

Bronchitis (p. 270).—This will be attended

with quick, hurried breathing, with flushed

face, and other aggravated signs. The ear ap-

plied to some part of the chest may detect

wheezing or piping sounds. These are too seri-

ous forms of disease to be delayed over, and

medical aid should speedily be secured. The

treament advised on p. 271 may be adopted for

children to the extent of applying a hot poultice

occasionally to the affected side of the chest,

and using the bronchitis - kettle, a constant

stream of steam being poured in the neighbour-

hood of the child’s cot.

Cough is present in most of the above affec-

tions, and is to be treated as described for cold.

But, not infrequently, especially when the back

pai't of the throat is evidently red and con-

gested, the cough may be very irritating and

even suffocative. This is often relieved, in ad-

dition to the means already mentioned, by put-

ting a small, mild, hot poultice on the front of

the neck, just over “Adam’s apple,” and giving

repeated small doses of ipecacuanha wine, and

if necessary by using the steam from a kettle

as noted above.

There is a cough, however, which should

rouse instant intention, a hoarse muffled cough

“ like the distant bark of a puppy,” or a cough

w'ith a ringing metallic sound—a brassy cough.

Let the mother or nurse be on guard against

croup, of which this is strongly suspicious. (See

p. 418.)

Affections of the Mouth, Stomach, and
Bowels.

ThPUSh.—In this disease the tongue and in-

side of the mouth are covered by white patches

of a peculiar growth, sometimes forming a con-

tinuous white crust. It is often accompanied

by disordered stomach and bowels, particularly

if the child be weakly. The patches are really

due to the growth of a minute microscopic

plant, flourishing because of the unhealthy state

of the digestive canal.

Treatment. (1) Give mild opening medicine
—magnesia with a little rhubarb. (2) Correct

at once any errors in diet. (3) Apply to the

mouth borax and honey, or glycerine with an

equal part of solution of borax, or chlorate of

potash (20 to 30 grains of either to an ounce of

water). The disease will not be properly cured

unless the disordered stomach is set right by

proper dieting.

Ulcers on Lips and different parts of the

mouth occur readily in children whose stomach

and bowels are in bad condition. Treatment is

the same as for thrush.

Inflammation of the Mouth of an ex-

tremely serious kind is seen in weakly, ill-fed

children, living in large towns, in badly-aired

apai’tments. It frequently follows on measles

or other weakening disease. It begins as an

ulcer, of a dirty ash-gray colour, on the lip or

inside of the. cheek, and eats its way into the

cheek and gums. The face is swollen, saliva

dribbles from the mouth, the bi-eath is foul-

smelling, and the teeth may drop out. The pulse

fails, the stomach and bowels become disordered,

and death results, often very rapidly, from ex-

haustion.

Treatment requires first of all to be directed

to cleanse the stomach and bowels by a dose of

rhubarb and magnesia. Nourishing food must

be freely supplied, but in small quantities given

often, milk and beef- tea specially. Wine is

frequently needed to combat the feebleness. A
mixture of chlorate of potash, 60 grains, syrup,

1 ounce, and water, 3 ounces, should be obtained,

of which one to two tea-spoonfuls should be

given every four hours. The mouth should be

bathed with a solution of 30 grains chlorate of

potash to 1 ounce of water.

Derangements of the Stomach and

Bowels.—These are oftenest due to improper

feeding; they also are frequent at periods like

teething, weaning, and so on. They may be

due to excessive quantity of the milk or altered
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quality. If tlie child be at the breast it may

have been too frequently suckled, or owing to

some condition of the mother, or some improper

food taken by her, the quality of her milk has

been changed. This can be easily remedied.

If the child is not at the breast the quantity

and kind of food it is getting must be seen to.

Similarly too sudden weaning, or irritation due

to teething, may be the cause. If the cause can

be discovered let it be removed at once, and

probably, without further steps, but simply

under the influence of proper food, given at

proper intervals and in the right quantity, the

child will be I’estored.

Vomiting is one sign of stomach derange-

ment. If the child vomits the milk, unchanged,

soon after taking it, and is immediately well

and cheerful, it has had too much. Therefore

let the quantity and frequency of suckling be

diminished. Or if the child vomits frequently

and looks pale and exhausted, is fretful and

whining, and never easy unless when at the

breast, sucking greedily and never satisfied,

here again there is indigestion, caused also

probably by improper dieting. If regulating

the feeding in the ordinary way (p. 441) does

not allay the irritability of the stomach, stop

altogether giving the ordinary quantities, and

give very small quantities of milk— one or two

tea-spoonfuls—at intervals of twenty minutes

or half an hour, for a considerable number of

hours, or till the vomiting ceases. Then gra-

dually increase the quantity and lengthen the

intervals, till ordinary quantities are given

every three or four hours. A warm poultice

over the stomach will also help. Vomiting,

persistent no matter what or how little is taken,

occurs in disorder of the stomach from cold.

If the plan already advised, one or two tea-

spoonfuls at a tiine and at brief intervals, and
warm applications over the belly, does not

arrest it, then let some ice be obtained. A few
pieces shouhl be put into a glass of fresh milk,

and the whole allowed to stand till the milk is

ice-cold. Of this give the child a tea-spoonful,

or at the most two every half-hour or so, and
apply warmth outside. After the lapse of some
hours give the iced milk less frequently, and
give one or two tea-spoonfuls of ordinary milk

between the doses. The irritability will al-

most certainly yield to this method, and gra-

dually larger quantities of ordinary milk at

longer inteiwals may be given. It is needfid to

avoid giving any considerable quantity of the iced

milk at a time, for that would he hurtful.

Colic and Flatulence are manifested by the

infant suddenly becoming fretful. It di’aws up

its legs towards the belly and cries for a time,

and then returns to its usual state. This is re-

peated on another attack. The distress may be

great and the pain long, shown by the long-

continued screaming and violent movements

of the legs, and it may be relieved by a dis-

charge of wind or stools. Here, again, look to

the food the child is receiving. Get rid of any

irritating matter by giving a dose of castor-oil,

after which magnesia in doses of 3 to 5 grains,

or fluid magnesia, one to two dessert-spoonfuls,

may be given occasionally if required. When
the colic is present rubbing the belly with the

warm hand, or applying hot cloths will relieve

it. The only other remedy that the mother

or nurse should use is dill-water, of which half

to one tea-spoonful is sufficient, or essence of

anise, 5 drops on sugar.

Diarrhoea.—This may be of a sinqfle kind

in which merely the number of motions is in-

creased. Such looseness is often the result of

the irritation of teething, or the result of wean-

ing, and is not to be regarded with alarm,

though it is to be watched. Changing the diet

entirely will often suffice to stop it. Thus in-

stead of cow’s milk give goats’ or asses’ milk, or

condensed milk; or, if this does not succeed, stop

milk entirely and give thin arrowroot made
with w’ater, weak chicken or mutton broth,

&c. Frequently the addition of lime-water to

the milk (a table-spoonful or so to a cupful of

milk) may check the diarrhoea, or 5 drops of

ipecacuanha wine in a tea-spoonful of dill-water

every hour or two if the looseness is continuous.

Laudanum shoidd on no account he given hy a

mother or nurse. Even a single drop has been

the cause of a child’s death. As regaixls beef-

tea and broths it is to be noticed that if given

strong and in any quantity they rather en-

courage the looseness. Therefore let them be

given weak and in small quantities at a time;

and further to check the tendency to increase

the looseness it is well to boil the beef-tea or

broth with sufficient corn-flour to thicken it

slightly. Besides the simple form of diarrhoea

there are others in which the motions are green-

ish, slimy and offensive, and passed with strain-

ing, accompanied by great pain and exhaustion,

the purging being attended by vomiting.

Looseness due to an inflammatory condition

of the digestive tract, an intestinal catarrh

(see p. 162), is attended by symptoms of this

kind.
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Infantile cholera or summer diarrhoea of
children is also of this description. It nsually

begins suddenly with vomiting of milk little

changed and with the passage from the bowel of

greenish -yellow material, flaky, and containing

lumps of undigested food. The child is restless,

pained, as evidenced by the movements of the

legs, and cries for and greedily drinks water. The
motions become watery and colourless, and so

much fluid is passed from thebody in a shox't time

that the child becomes excessively exhausted,

with pinched dusky face and hollow eyes. This

is a very dangerous kind, for the child may die

exhausted in a comparatively short time. No
delay in getting medical advice should be suf-

fered in such severe forms. Till this can be got

the ordinary diet should be stopped. The child

should have plenty of cold water to drink, and

should be permitted to suck small pieces of ice.

The belly should in all cases be kept warm, and

much maybe done by rubbing or applying warm
cloths, or a hot poultice made of equal parts of

mustard and flour should be applied over the

belly. At the outset it is well to give a single

dose of castor-oil to clear away any irritating

material. The following mixture may then be

used:—
Aromatic Spirit of Ammonia...quarter of an ounce.

Ipecacuanha Wine 50 dro
2
Ds.

Subnitrate of Bismuth 24 grains.

Mucilage and Syrup, of each...l ounce.

Mix, and give a tea-spoonful every two hours as re-

quired.

White of egg beat up in water and slightly

sweetened may also be given to drink. To

meet exhaustion 5 to 15 drops of brandy in

water may be given every half-hour or hour as

seems necessary. It is exceedingly dangerous

to give laudanum in such cases, and as a rule' it

should be given only by the medical man him-

self. If, howevei’, the case is urgent, and medi-

cal advice not obtainable at the time, a single

drop may be added to the brandy and water if

the child is a year old or nearly so. This may

be repeated in two or three hours if deemed

necessary, but not a third time without advice.

Should the child fall into a natural sleep it is

probably a good sign. When the acute stage is

passed, milk should be given in small quantities,

to which lime-water has been added, and the

milk should first be boiled.

Chronic diarrhoea, which occurs between wean-

ing and the end of teething, is best met by the

use of raw beef if the changes in diet advi.sed at

the beginning of this article are not suflicient.

The beef is scraped into a pulp and mixed with

salt, sugar, or fruit-jelly, and rolled into little

balls or given as a sort of paste. Small quanti-

ties are given at first, and gradually increased

till a child may take a quarter of a pound of

meat so prepared daily. The only drink allowed

is white of egg in sweetened water. After a

time the ordinary diet may be gradually re-

stored. To avoid the danger of worms the best

meat should be obtained.

Intestinal Obstruction as it occurs in chil-

dren is in the form of intussusception, in which

one part of the bowel slips into another part, as

one part of the finger of a glove may be made
to slij) into the neighbouring part. It is met
with in infancy and early childbood, the male

child being more liable to it than the female.

It is occasioned by irregular action of the bowels,

sometimes set up by improper food, by the

presence of worms, or by dianhoea. It is very

liable to be misunderstood, the illness being

taken for an attack of colic or diarrhoea, for

though proper motions are not passed, a bloody

discharge is.

The symptoms arise suddenly with very

severe pain, readily causing convulsions. Vomit-

ing soon occurs, and the vomit is often streaked

with blood, and in a short time becomes smelling

of fcecal matters. Severe straining at stool is

present, and a bloody dischai’ge is passed without

proper motions. On examining the belly the

mass of obstructed bowel may be detected as a

sausage-like swelling. The child may die in a

few days of shock or exhaustion.

The treatment must be prompt. Vomiting of

material from the bowel and the discharge of

blood should lead to help being instantly ob-

tained. Purgative medicines do harm. The

mother or nurse may, by means of an enema

syringe, inject into the bowel, slowly and care-

fully, thin gruel or thin stax'ch. This may be

done in large quantity in the hope of releasing

the obstruction by filling the bowel, and so

causing it to slip up out of its unnatural

position.

Costiveness.— It must be noticed that some

children are costive by habit, and have motion

only once in two or three days. It must also

be remembei’ed that frequent dosing with medi-

cine is itself productive of costiveness, and is

otherwise injurious. Medicines should there-

fore be avoided as much as possible, and reliance

placed on proper dieting and on training the

child to regular habits, to train it to seek relief

at, as nearly a,s possible, the same time every
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clay, say after breakfast. Changing the diet is

often as valuable for costiveness as for diarrhoea.

When some form of medicine is necessary castor-

oil or manna may be used. A simple treatment

is to cut a piece of yellow soap into the shape

and half the length of the little finger and i^usli

it gently up for 2 or 3 inches into the bowel,

and there allow it to remain till it excites the

motion. If two or three days have been allowed

to pass without the child securing a motion it

may be necessary to inject one or two syringe-

fuls of tepid water as directed on 456. When

castor-oil is given for costiveness it is well, in-

stead of giving it now and then, to give a small

quantity at the same time each morning for a

good number of days, and when the bowels are

regular the quantity should be gradually di-

minished till finally it is stopped altogether.

Worms.—These may often be prevented by

the careful avoidance of improper kinds of food,

and by proper seasoning of the food with salt.

They are often introduced with animal food.

Great care should, therefore, be exercised in the

thoi'ough cooking of all butcher-meat, especially

pork, ham, and sausages. They are of three kinds

—(1) Tape-worm passed in pieces like flat white

tape, (2) round -worm, and (3) thread -worm.

They, and all the symptoms they produce, have

been sufficiently described on p. 167 and follow-

ing pages. It is specially thread -worms that

affect children. The best treatment is 1 to 3

grains of santonin given in the morning in

cream, and some hours afterwards repeated in-

jections of tepid water, in every half -pint of

which a table -spoonful of salt has been dis-

solved, serve to bring them away. Steel-wine

or a tonic of some kind should thereafter be

given to the child, as well as good food, as de-

bility favours the presence of worms. For the

method of injection see p. 456.

Falling of the Bowel. — This may arise

from debility, from diarrhoea, or from costive-

ness owing to straining. It is to be prevented

by getting the child into a proper state of

health, relieving the costiveness, or checking

the diarrhoea. The bowel must not he allowed to

remain down. To return it bathe the part gently

with cold water, form the fingers into a cone

and embracing the part gently push it upwards.

Rupture.— This may occur at the navel

within a month or two after the child’s birth.

It is a swelling which increases with crying or

straining. It is caused by a portion of the

bowel being forced through the little opening

at the navel under the skin. The bowel must

be kept within the belly by a small firm pad,

secured by a bandage. Eupture in the gi’oin

shows a swelling in one or other groin passing

downwards and inwards to between the legs.

It may exist at birtli or be brought on by

straining, coughing, or crying. The bowel should

be returned at once into the belly, and a ]>roper

truss obtained for keeping it constantly in place.

Bed-wetting {Incontinence of Urine).—This

is a frequent affection, and is due very often to

the presence of some irritant in the bowels, such

as worms, or about the private parts. Careful

search should, therefore, be made for such a

cause. Attention should be given to the diet

to avoid an irritating quality of the urine.

Only simple food should be given, pastries and

such things being avoided, and simple drink

also, milk or water. Before going to bed each

niffiit the child should be set down in a warm
O

salt-water bath, covered with a blanket, for 10

to 20 minutes, and should be roused several

times during the night to empty the bladder.

It is also recommended that the child should be

prevented sleeping on its back by some simple

contrivance, such as binding on a thread bobbin.

If these measures fail, a doctor should be speedily

consulted, lest the habit become confirmed.

Mothers should be careful that children are not

punished for what may be a weakness rather

than a fault. If a doctor is not easily obtain-

able, let the child get 2 to 4 drops of tincture of

belladonna in a little water before going to bed.

Spasmodic and Nervous Diseases.

Convulsions may be due to disordered stom-

ach and bowels, caused, for instance, by too

much food, or by improper food (unripe fi’uit,

raw carrots, turnips, &c.). They may be due to

teething, constipation, worms; they occur some-

times at the beginning, or during the course, of

some diseases, such as scarlet fever, &c., and

they are frequent in diseases of the brain, such

as “ water in the head.” They may be slight

or severe, from mere twitching of face to those

accompanied by staring eyes, distorted features,

and violently agitated or rigid limbs. Convul-

sions are readily caused in children because of

the nervous matter of the spinal cord being very

excitable in them, owing to the controlling

action of tlie brain being not yet well develo])ed.

Any irritation, therefore, conveyed to the spinal

cord is readily communicated to nerves passing

to various groups of muscles, and a stimulsHS is
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tlms quickly conveyed to the muscles causing

them to pass into a state of rapid contraction.

Now the commonest irritation is that derived

from the bowels because of the presence of some
undesirable material, improper food, or undi-

gested masses of food for example.

The period of teething is also an age liable to

convulsions, not only because of the constant

iri'itation, but also because at the time the

child’s nervous system is in a highly excitable

condition. The treatment is twofold (a) during

the attack, and (b) preventive, (a) Loosen the

child’s clothing : dash cold water in its face, or

on the chest. A mere sprinkling of water is

of no use: a good quantity should be thrown

straight on the child. Immerse the child up to

the belly in a warm bath, and apply cold to the

head. If the cause is suspected to be in tlie

stomach give a dose of ipecacuanha wine to

cause vomiting, from a tea-spoonful upwards

according to age : if in the bowels give an in-o o o
jection according to directions given in p. 456.

In any case an injection is most valuable. Salt

water may be used for the injection, or soap

and water, or castor-oil and warm water, (b)

Correct errors in diet : if the gums are highly

inflamed and seem to be the cause, lancing will

relieve them. Frequently convulsions indicate

very serious brain mischief, and therefore the

advisability of at all times consulting a doctor.

Night-terrors, in which a child starts up

from sleep shrieking and in a state of extreme

terror, are commonly caused by irritation

through undigested or indigestible food. Care

in the management of food, already so often

advised, and attention to the bowels, will pre-

vent their recurrence.

occasion it. Use cold water as recommended
in convulsions, and allow plenty of fresh air.

A hot foot-bath with mustard, or a warm bath

for the whole body is also useful. While the

child is in the lit, forcibly open the mouth and

pull forward the tongue, grasping it by a hand-

kerchief between fingers and thumb. As a pre-

ventive, bromide of potassium, in doses from

2 to 5 grains, with 5 droj^s spirits of ether or

tincture of valerian is useful. Examine the

teeth and watch the bowels, so that any cause

of irritation may be removed.

St. Vitus’ Dance op Chorea is discussed

on p. 125.

Water-in-the-Head is considei’ed on pp.

101 and 102.

Paralysis as it sometimes attacks children is

discussed on p. 122.

Fevers and other Infectious Diseases.

These have already been discussed elsewhere.

Scarlet Fever, - - - Refer to p. 399

Measles and German Measles,

Typhus Fever,

Typhoid Fever,

Small-pox, . - . .

Chicken-pox, - . - -

Whooping-Cough, -

Diphtheria and Croup, -

Mumps,

55

55

400

410

411

402

410

416

417

153

Scrofula and Consumption.

Refer to pages 431 and 282.

Mothers who are concerned about the deli-

cacy of some child should take special pains in

guarding and rearing it, after the manner sug-

gested on pages 282 and 431.

Spasm at the head of the Windpipe—
Child-crowing—False Croup.—The child is

suddenly seized, and frequently dui’ing sleep,

with spasm that prevents the entrance of air to

the lungs; the face becomes swollen, red, and

then bluish, owing to the great difficulty of

breathing. Tlie child is extremely agitated,

and there seems a tendency to convulsions. In

a short time the spasm yields, the air ruslies in

with a long crowing noise, and the child falls

back pale and exhausted, and becomes in a

short time composed as if notliing had liappened.

The fit may recur and may, if ]>rolonged, cause

death by suffocation. It is a nervous disease,

and occurs owing to nervous irritability. Tlie

irritation may be from teething, or tlie child

mai* be so excitable that a slight fright may

Skin Diseases.

Skin diseases have been sufficiently discussed

in Section XI., page 311 and following pages.

In general they are to be treated by dieting,

attention to the bowels, and frequent use of the

bath and carbolic-acid or tar soap.

Nettle-rash.—See p. 314.

Red-gum Rash.—See Lichkn, p. 319.

Tooth-rash is similar to the above, and to

be treated in the same way.

Sealled-head. See Eczema, p. 318.—It may,

however, be noted here regarding this skin

affection that it is attended by the formation

of “ watery heads,” which leak, are very itchy.
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and give rise to yellowish -green scabs. It

occurs often on the head, ears, nose, &c. The

scabs should be got rid of by warm poultices

of soft mashed turnips. Bathing with warm

water to which a pinch of soda has been added

will relieve the itching. When the scabs have

been completely I’emoved, the ointment men-

tioned on p. 319 should be used; or better still

a new ointment called chrisma sulphur. The

child’s system should be strengthened by cod-

liver oil, chemical food, &c.

Running’ Ears should be treated by gently

syringing the ears twice or thrice daily with

lukewarm water (see p. 382).

Rickets.

Refer to p. 30.

Bow-leg’s are to be prevented by treatment

similar to that for rickets.

Accidents.

Scalds and Burns.—Remove the clothing as

carefully as possible. Put the child in bed and

see that it is warm. Arrange a box, wire-guard,

or other similar contrivance over the burned part

to keep off contact with bed-clothes. Under such

an arrangement the injured part is to be kept

free from cloths, cotton or other material, while

at the same time kept warm. Paint the part,

by means of a feather, with a mixture of equal

parts of raw linseed-oil and lime-water. This

is very cool and soothing if freely and frequently

applied. In every house a bottle of this mix-

ture should be kept, and quickly painted on the

slightest burn or scald. Should a child’s cloth-

ing take fire, throw over it a shawl, blanket, or

other woollen article, and so smother out the fire.

If the mouth or throat have been severely scalded,

let ice be sucked till medical aid is obtained.

Wounds and Bruises.—If the wound is

clean cut, bathe with cold water. This, with

gentle but firm pressure, will stop bleeding.

Remove any dirt or other foreign matter; bring

the edges together accurately and keep them
there with plaster and a bandage. To bruises

apply cold-water cloths if it is attended to at

once. This prevents swelling of the part.

Any swelling, blueness, &c., which may result

can afterwards be got rid of by aid of warm-
water cloths. For wounds and bruises a recent

remedy is very valuable, the extivact of witch-

hazel. It is sold in A merica as Pond’s Extract.

The writer has found it of great value for ex-

ternal application.

Sprains.—Rest is the main treatment. If

the sprain receives immediate attention, sur-

round the parts with cloths wrung out of iced

water. This keej^s down the swelling and re-

lieves pain. Later, or if the cold applications

are disliked, apply warm cloths. Wheii all pain

and inflammation have quite passed away, hut

not till then, rubbing with or without liniment

will help to restore the use of the part.

Falls on the Head should receive careful

attention. The child should be put to bed and

keep quiet for the day. He should also receive

a large dose of purgative medicine, castor-oil or

syrup of senna. Cold cloths should be kept to

the head and only milk diet allowed. If the

child is cold warm bottles sliould be applied to

the lower limbs, and the body gently rubbed,

hut no stimxdants of any kind shoidd he given.

Bleeding’ from the Nose may be controlled

by the application, over the bridge of the nose,

of sponges soaked in cold water. If it occurs

frequently without known cause, let the child’s

health be inquired into. If it is a stout, evi-

dently full-blooded child, keep the bowels free,

and let the diet be very simple. If, on the other

hand, the child is delicate, it should have an

iron tonic, like chemical food, and cod-liver oil,

and plenty of nourishing food.

Foreig’n bodies in the Nose and Ears, &e.
—

(1) If the body is in the nose, the child should

be made to take a deep bi’eath, then the free

nostril closed, and a strong effort to blow through

the blocked nose will often succeed in dislodg-

ing the substance. (2) If the body is in the

ear, syringing may be used if the body is not a

pea or a svkstance that can suck up the water and
swell. Pins, bodkins, &c., should be used with

the utmost care, especially in the ear, where a

slight thing will injure the delicate drum of the

ear and destroy the power of hearing on that

side. (3) If a child has swallowed a pin, a coin,

or other foreign body, purgative medicines

should not be given, nor much fluid food, but

plenty of soft food, like j)orridge, rice, corn-flour,

saps, &c., which may surround the body and

prevent it injuring the stomach or bowels.

Choking.—If a piece of food has stuck in the

throat, support the child’s head by the left arm,

open the mouth with the handle of a spoon or a

piece of wood, pass in the forefinger well to one

side of the mouth against the cheek and push it

right back into the throat. By sweeping the

finger round, the mass may be hooked out.
SO
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Section XVI—RATE OF GROWTH OF CHILDREN.

Period and Rate of Growth in Children-.

The Value of Periodical Measurements.

Standards of Growth

:

Tables shoiving Height, Weight, ttc., at different Ages—
(1) in boys and men of the artisan class,

(2) in girls,

(3) in boys and men of the most favoured classes.

Comparison betioeen Groioth of Boys and Girls, and between Groivth of Boys of different Classes.

The Relation of Height to Tables showing Increase in Weight corresponding to a certain

Increase in Height.

Period and Rate of Growth in Children.

In the last section the management of chil-

dren from birth up to a few years of age has

been entered into in some detail. It is not neces-

sary to follow up that section with one consider-

ing the management of children from the earlier

years to the age of manhood or womanhood.

The lines on which such management should

proceed are practically similar in both instances.

For details regarding food, clothing, exercise, &c.,

reference can be made to the part of the work

devoted to Hygiene, from which full informa-

tion can be gleaned. Investigations undertaken

in recent yeai’s, however, have shown that

parents and guardians of children have always

at hand a simple &nd reliable means of inform-

ing themselves of the general state of physical

health and gi’owth of the children under their

care, a means of assuring themselves that their

method of watcliing over the bodily well-being

of the children is attaining its purpose. This

means consists in observing accurately, from

time to time, the growth of the children in

height and weight.

A large number of statistics shows that up to

the age of about 22 years in boys and 18 in

girls an uninterrupted increase in height occurs

in a state of health, accompanied by a regular

increase in weight. The rate of increase varies

with the year of life, and, indeed, also with the

season of the year. Moreover, a multitude of

observations has shown that for each year of

life there are a certain height and weight and a

certain rate of increase which can be set down

as the standard for that year. Diseased condi-

tions, whether apparent or not, seriously affect

this normal increase. Any wide departure

from the general rule, if not actually in every

case indicative of disturbance, becomes at least

a signal of possible danger and a warning of

the need of careful inquiry into the state of

health. Here, then, is a valuable means, ready

to the hands of parents and all who are in charge

of children, of assuring themselves from time to

time of the general health of their children and

of the results of their management of them.

For the projoer carrying out of the method a

register requii’es to be kept. The name of the

child is entered, and o[>posite each observation

the date should be written. At regular periods,

say at intervals of one month, the height and

weight should be measured and duly noted.

The height is measured from the sole of the foot

to the crown of the head; shoes are, therefore,

removed. The weight ought not to include

clothes; and as the amount of clothing varies

at different times, it is well to take the weight

with clothes and shoes, and then weigh these

sepai’ately, deducting their amount from the

total. Besides the height and weight the

measurement round the chest is valuable. It

should be taken next the skin—without cloth-

ing, that is to say. The measuring tape is placed

c[uite horizontally round the chest. The lower

edge in front touches the upper part of the

nipple and includes the lower part of the shoulder-

blades behind. To ensure that the chest is

always expanded with air to the same extent

the person is made to count fi’om one to ten,

when the measurement is taken. The arms

should, at the time, hang loosely by the sides.

The Value of sueh Periodical Measure-

ments is .shown by a variety of circumstances.

Dr. Percy Boulton gives one instance that oc-

curred at the Boys’ Home, Regent’s Park: “In

1875 it was found at that institution that the

boys had not increased on an average 2 inches a

year, so, in January, 1876, a revised dietary was

used, and it was found after one year that, by

this simple change, the average increase amongst

the boys had been over 2 inches in stature

and 6^ pounds in weight.” In prisons and

lunatic asylums the inmates ai’e weighed once

a month, and the information given by the

scales is taken as an indication of the sufficiency

of the diet in fpiantity and quality. But the
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informatimi is of furt'her value. If the weight

is not satisfactory, and no error in diet accounts

for this state of affairs, an examination of the

person is made. As a result maladies are dis-

covered in an early stage, before other signs had

made themselves manifest; and thus disease is

detected at an early stage, when it may be more

easily and successfully treated. It has been

shown that loss of weight is one of the earliest

occurrences in consumption, and may be detected

before cough has begun.

Everyone knows that young people who are

growing rapidly are, as a rule, more easily

fatigued and can stand less bodily and mental

strain than others. If regular measurements

were taken and showed that a rapid increase in

height was taking place, unaccompanied by a

corresponding increase in weight, it would be a

sufficient warning of the necessity of care and

avoidance of undue exertion both bodily and

mental. A boy or girl who exhibits rapid

bodily growth, cannot be expected to exhibit

the same mental activity as one whose energies

are not so much diverted in one direction.

Allowance ought, therefore, to be made in the

former case for less pi'ogress in education and

less inclination for school work. In such a case

parents and guardians ought to refrain from

endeavouring unduly to push school work, and
ought rather to encourage open-air amusements
and exercise. The reverse condition of unusual

cleverness and devotion to books and school

work, accompanied by diminished growth in

height and weight, would be equally taken note

of as undesirable, and instead of the mental appli-

cation being applauded and encouraged it would
be restrained until the verdict of the measurin£r

rod and the scales was more favourable.

It has been very strongly urged by those who

have devoted special attention to the functions

of the brain and nervous diseases that such

methods of regular measurement ought to be

systematically employed by schoolmasters and

all who have to do with the regulation of the

education of children, and that physical growth

rather than age ought to be the indication of

the stage of progress in education. Such obser-

vations would show that mental dulness was
often healthy, and would aitl in distinguishing

between pupils who were backward because of

bodily conditions and those who were backward

because of idleness and carelessness. They
would also show that brilliance at school was
often unhealthy and undesirable, and in need

of careful restraint rather than encouragement.

Standards of Growth.

In order to obtain any benefit from the

weighing and measuring of children, one must

know what ought to be the height and weight

of the child at particular ages, so that the ascer-

tained height and weight may be compared with

that which is taken as the standard in health.

This standard has within recent years been

supplied by veiy numerous observations made
upon children and grown-up persons at various

ages. Tables constructed on the basis of these

observations will be given. The tables given

are derived from Dr. Roberts’ Manual of An-
thropometry. At the to]) of each column of the

table is noted the year of life, and below are

given the mean height, the mean growth oc-

curring from one year to the next, the mean
weight and its mean growth from year to year.

It is necessary to explain that mean height,

mean weight, &c., imply the height, weight, &c.,

which were found to be the most common
among the multitudes examined.

TABLE I.

Showing the Mean Height, Mean Weight, their Annual Rate of Growth, and the I^Iean Chest-
girth, WITH ITS Annual Increase, op 13,931 Boys and IMen between the ages of 4 and 22
"Vears, of the Population in Large English Towns—Artisan Class.

Age last
Birthday. 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

21
to 22

Afean Height (in (
inches), .

. )

3S-5 41-0 43-0 45 0 47 0 49 0 505 51-5 63 0 55 5 580 60 5 63 0 64-5 65 5 00-0 66-25 66 5

Mean Increase in)^

Height,
— 2 0 2 5 2 0 2 0 2 0 1-5 10 1'5 2 5 2 5 2 5 2 5 1-5 10 0-5 0-25 0-25

Alean Weight (in |
pounds), .

. )

44 0 50 0 .54 0 57 0 59 0 62 0 60 0 70-0 74 0 78 0 84 0 94 0 106 0 116 0 122-0 128 0 132-0 136-0

Mean Increase in t
Weight, .

. j

— 6 0 4 0 3 0 2 0 3-0 4 0 4 0 4 0 4 0 60 10 0 12 0 10 0 60 6 0 4-0 4 0

Alean Chest-girth \
(in inches), .

. )

— 21-0 21-5 22 0 22-5 23-0 23-5 24 0 24-5 25 0 26 0 27-0 28-5 29-5 30 0 30 5 31 0 31-5

Alean Increase in |
Chest-girth, .

. f
— — 0 5 0 5 0’5 0-5 0*5 0*5 0-5 0-5 10 10 1-5 10 0-5 0-5 0-5 0-5

j\ ote. The height is taken without shoes, but the weight included clothes (which are taken to equal 7 to 10 lbs.).
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TABLE II.

Showing the Mean Height, Mean Weight, and their Annual Rate of Growth of 10,904 Girls,
BETWEEN THE AGES OF 5 AND 18 YEARS, ATTENDING THE PUBLIC SCHOOLS OF BOSTON, U.S.A. (Bowditch).

Age last Birthday. 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Mean Height (in inches), ... 41 -0 43-5 45-5 47-5 49-5 51-5 53-5 56-0 58-0 60-0 61-0 61-5 62-20 62-0

Mean Increase in Height, ... — 2-5 2-0 2-0 2-0 2-0 2 0 2-5 2-0 2 0 1-0 0-5 0-5 —
Mean Weight (in pounds) \
including clothes, ... j

40-0 44-0 48-0 52-0 56-0 60-0 66-0 760 88-0 96-0 104-0 110-0 112-0 114-0

Mean Increase in Weight, ...
— 4-0 4-0 4-0 4-0 4-0 6-0 ob 12 '0 8 0 8-0 6-0 2-0 2-0

Table II. is derived from Dr. H. P. Bowditch,

and the girls were partly of American, Irish,

and mixed English, Irish, and American paren-

tage.

It is necessary to notice the difference between

the physical conditions of the boys and men of

Table I. and the girls of Table II., else erroneous

conclusions would be drawn. The boys of Table

I. belong to the artisan class, living in large

English towns. They are, therefore, not in

circumstances best fitted for natural and un-

impeded growth. They are statistics of boys

subject to the more or less constant influence

of at least not cpiite healthy surroundings, bad

air, not too abundant nourishment, and labour

begun in early youth, just at the period when

growth ought to be most rapid. The girls of

Table II., on the other hand, belong to a more
favoured class, at least including many of the

more favoured classes, likely, therefoi’e, to show

statistics of better stature and weight.

In order to show the differences in growth

due to more favourable physical conditions of

life. Table III. is given, dealing with boys and

men of the most favoured classes, as found in

English public schools, in the army, navy, uni-

versities, and medical schools. Thus Tables I.

and III. will afford standards for boys and men,

whether belonging to the artisan or more

favoured classes, and Table II. will afford a

standard for girls. Tables II. and III. will

also permit a more reliable comparison to be

drawn between the growth of girls and that

of boys.

TABLE III.

Showing Mean Height, Mean Weight, Mean Chest-girth, and Mean Annual Growth of 7709 Boys

AND Men, between the ages of 10 and 23 Years, belonging to the most Favoured Classes

OF the English Population (Roberts).

Age last Birthday. 10 11 12 13 14 15 16 17 18 19 20 21 22 23

MeanHeight (in inches)

,

53-0 54-5 56-5 58-5 61-0 63-6 66-5 680 68-5 68-75 69-0 69-0 69-0 69-0

Mean Increase intleight. — 1-5 2-0 2-0 2-5 2-5 3 0 1-6 0-5 0-25 0-25 — — —
Mean Weight (ini

pounds) including V

clothes=:9 pounds, J

67-0 73-0 80-0 88-0 98-0 1100 126-0 140-0 146-0 148-0 150-0 152-0 — —

Mean Increase in f

Weight, /
— 6-0 7-0 8-0 100 12-0 16-0 14-0 6-0 2-0 2-0 2-0 — —

Mean Chest-girth (in)

inches), /
— — to 28-5 29-5 31-0 33-0 34-0 34-5 34-75 35-0 35-25 35-5 35-75

Mean Increase inf
Chest-girth, .../

— — — 1-0 1-0 1-5 2-0 1-0 0-5 0-25 0-25 0-25 0-25 0-25

Comparison between Growth of Boys

and Girls, and between Growth of Boys

of Different Classes. Comparing first of all

Table I. with Table III., it is evident that the

boys and men represented in the latter are in

a better physical condition than those of the

artisan class. At the age of 21 the most favoured

class has a mean heiglit of 2^ inches greater than



Growth in Children.] RELATION OF HEIGHT TO WEIGHT. 469

the artisan class. The tables afford no means of

comparison below the age of 10 years, but at

that age the most favoured class 1ms still the

advantage of 24 inches. At the age of 16 the

difference in height between the two classes is

as much as 3^ inches, due to the very rapid rate

of growth about that age among the favoured

classes, among whom it is greatly I'educed in

the 18th year, while in the artisan class the

greater rapidity of growth does not begin so

soon, does not go on so quickly, but lasts a

year longer, so that the great difference in

height at the age of 18 becomes reduced during

the succeeding year. These differences are un-

doubtedly due to the less fortunate circum-

stances of the artisan class, which not only

diminish the rate of growth but actually lessen

its total amount. Similar differences are ex-

hibited in respect of weight and chest -girth.

At 21 years of age the artisan is a mean of 16

pounds lighter than his more favoured neigh-

bour. At 10 years of age the difference is only

1 pound, but it is gradually and steadily in-

creased, and the most favoured class have a

permanent advantage of some 14 pounds in

weight. In chest-girth at 21 the artisan is

nearly 4 inches less than the youth of the non-

labouring class.

A perfectly accurate comparison between the

growth of girls and boys is not obtainable from

the tables, for the girls belonging to Table II.

were not drawn exclusively from one class. But

the table shows that girls attain their full

height earlier than boys by between two and

three years, namely at 17 years, and that their

mean height is from 4 to 7 inches less than

men. Even at birth there is a difference in

height and weight between male and female

children to the advantage of the former. The

difference in weight between the two sexes and

in chest-girth is also marked. What is specially

worthy of note, howevei’, is that it is between

the 11th and 13th years that growth is most

rapid in girls both in height and weight. After

14 growth, which began to lessen the year

before, rapidly diminishes, and is reduced to

very little after 16. This rapid falling off in

ffi'owth is coincident with other chan "es of great

importance discussed at length in Sect. XVII.
In the tables the figures between the years

when growth becomes most rapid and then falls

off are given in black type for the sake of

emphasis.

The Relation of Height to Weight. It

is of importance to notice that increase in

weight should occur in a regular way with in-

crease in height. The following table is given

by Dr. Percy Boulton in the Lancet of Oct. 16,

1880, as a reliable working standard. It is de-

duced from the results of observations of the

same children who were examined at least once

annually. The children were selected as average

children of healthy well-to-do parents, brought

up with suitable food and surroundings, giants

and dwarfs being excluded.

TABLE IV.

Showing the Relation between Height and
Weight (Boulton).

A child of 3 ft. 0 in. should weigh 2 stones 8 lbs.

J J
3 ? )

1 3 3
2

3 3 10 „

)> 3 ») 2 ) j 33 2 53 12 „

5 >

o
O

) )
3

?

)

3 3
3 33 0 „

>) 3
) 5

4 33 3 33 2 „

>> 3
J )

5 3 3
3 33 4 „

5 >
3 6 >) 3 3

3
3 3 6 „

J )
3 7 3

3 33 8 „

3
) )

8 3 3
3

3 3 10 „

) >
3

> 5
9

) ) 33 3 53
to

3 )> 10 5) 3 3
4 33 0 „

) )
3 5) 11 >> 3 3

4 53 2 „

) )
4 0 )) 3 3

4 33 4 „

) 5
4 1

) ) 3 3
4

3 3 6i„
5 )

4
? )

2
? > 33 4

3 5 9 „

) 5
4

) >
3 3 3

4 33 lli„

5 )
4 )) 4

5 » 33 5 35 0 „

5 )
4 5

) > 3 3
5 33 2i„

) )
4

) >
6 53 3 3

5
3 3 5 „

5 5
4 5? 7 53 3 3

5 33 7i ,,

) J
4 8

3 3 3 3
5 33 10 „

1 )
4

) 5
9 3 ) 3 3 5 33 12i„

) >
4 >5 10 33 3 3

6
3 3 1 „

? >
4

J »
11

3 3 3 3
6 53

CO

) >
5 0 33 3 3

6 3 3 6 „

The general conclusions will best be given in

Dr. Boulton’s own words. “I find,” he says,

“that average Engli.sh children, brought up

under favourable circumstances, grow from 2 to

3 inches a year. A growth of less than 2 inches

or over 3 should excite apprehension. The for-

mer would indicate arrested development, and

the latter a rate of growth beyond the powers

of average children. Rate of growth should be

regular, and, being so, prognosticates future

stature, because the healthy child that grows 2

inches a year passes 5 feet at about 15, which

indicates a short stature {i.e. if a male about 5

feet 6 inches, female about 5 feet 1 inch). The

healthy child growing 2^ inches a year is 3 feet

2 inches at 3 years, and passes 5 feet at 13 to 14

years. Such child will be a medium-sized adult

{i.e. if a male about 5 feet 8 inches, female about

5 feet 3 inches). The quick-growing healthy
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child that accomplishes 3 inches a year passes

5 feet at 10 or 11, and eventually makes a tall

adult {i.e. if a male about 5 feet 10 inches,

female about 5 feet 5 inches). ... Of course

one meets with many variations, but these vari-

ations are, I believe, always abnormal. Some
children seem to do their growing by fits and
starts, the common diseases of children arrest-

ing, for the time, their progress, which is made
up for afterwards by a supreme effort. Such
growth is unnatural and often very detrimental.

1 believe, then, that every healthy child has its

own regular rate of growth of 2, 2j, or 3 inches

a year, from which it has no right to vary more

than I inch a year.”

“Next as to weight for height, whether a

child grows 2, 24, or 3 inches a year, weight

for height should be, in each case, identically

the same; and all children should grow broad

in proportion to their height. Between 3 and

4 feet the increase in weight shoidd, 1 find, he

2 pounds per inch, and between 4 and 5 feet 2^

pounds per inchP . . .

“ Some children exceed these weights (those

given in Table IV.) that are by no means giants,

and really healthy, well-nourished children of

healthy parents and favourable surroundings

generally attain these averages. But what of

children that fall below the standai'dl I find

that there is a 7-pound margin of safety, and

that children falling more than 7 pounds below

this standard are devoid of reserve capital on

which to draw, and, consequently, they succumb

quickly to many constitutional diseases. This,

therefore, may be called the preventive-medicine

margin, beyond which lies the dangerous land

of cachexia” (a depraved condition of body).

“Arrest of growth or lo.ss of weight precedes

so many di.seases that it may be looked upon as

a danger signal
;
and, if the caution is noticed

before the disease point is reached, catastrophe

may frequently be prevented.”

These tables are given as standards for refer-

ence, and brief suggestions will be given in

closing this section as to their method of use.

Each child should be weighed and its height

taken once a month, or at least once a quarter.

Reference should then be made to Table I. or

III. in the case of boys, according to the class

to which the child belongs, the labouring or more

favoured class, or to Table II. in the case of girls.

It will thus be seen whether the child reaches

the standard for its age. The column of the table

is taken headed with the age of the child at its

last birthday; and in that column will be found

the height, weight, and chest-girth to which it

should reach. The results of eacb weighing and

measuring should be noted in a book kept for

the pui’])ose, the date being accurately entered.

The increase that has taken place since the last

trial should be noted and compared with the

standard in the tables. Lastly, the height of

the child should be referred to Table IV., and

it should be noticed whether the weight reaches

to that mentioned in the table as jjroper to the

particular height.

Of course there will be variations. Any con-

siderable variation, howevei’, and specially any

sudden variation, should lead to careful con-

sideration of all the child’s circumstances, its

food, the fresh air and exercise obtainable by

it, the amount of school and other work, &c.

Some change in these may at once be suggested.

If no such circumstance seems to account for

the departure from the rule, medical advice

should be sought.

Especially between the ages of 11 and 17

should the results of the weighing - chair and

measuring-rod be carefully watched. They will

throw light on the qiiestion of over-pressure at

school, and, if their warning is accepted, will do

much to prevent it. Every school ought to have

a room set a]iart and equipped for the weighing

and measuring of the pupils. The standai’ds of

weight and height should be jDaiuted on the walls,

and each pupil’s height, weight, and chest-girth

shouhl be registered at regular ])eriods. Educa-

tion w'ould then have a better chance of being

conducted on ])hysiological principles, and with

some regard to the jdiysical development of the

pu))ils.
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Section XVII.—HEALTHY WOMANHOOD AND THE

DISEASES OF WOMEN.

Healthy Womanhood.

The Dress of Girls:

The Coiiditio)Vi of Healthy Dress;

The Common Errors in Girls' Dress—The evils of stays and the deformities they produce;

Suyyestions as to Healthy Clothing.

The Education of Girls:

Higher and University Training—0\m\\o\is, of various authorities in England, America, and France.

The Female Generative Organs:

The Womb (uterus). Fallopian Tubes, and Ovaries.

Menstruation {The Monthly Illness):

Time of Appearance and Symptoms;

The Change of Life;

Vicarious Menstruation;

The Management of the Monthly Illness.

Pregnancy and its Management:
Conception;

The Growth of the Offspring in the TT'o?n&—The formation of membranes and after-birth {placenta)—

Progress of growth at different months

;

The Duration of Pregnancy;

Sigm of Pregnancy -Stoppage of Monthly Illness—Morning Sickness—Changes in the Breasts—

Enlargement of Abdomen—Movements of Child—Sounds of Child’s Heart.

The Management of Pregnancy—Food—Clothing—Exercise—Bathing—The Breasts—Medicine.

Labour and its Management:
The Stages of Natural Labour;

The Duration of Labour;

The Position of the Child in Labour—Attitude—Presentation;

The Management of Labour;

The Treatment of the Newly-born Child;

The Treatment of the Mother after Delivery;

After-pains;

The Discharge.

The Diseases of Women.

Affections of the Generative Organs:
Diseases of the External Parts—Eruptions—Sensitive Bed Patches—Itching of the Genitals—Inflamma-

tion—Boils and Abscess;

Diseases of the Vaginal Passar/fi-Inflammation—Discharges (Pertcorr/icra—2{’fir<es)—Fistula—Tumours
and Growths (Cancer, &c.);

Diseases of the ir&jnt-Inflammation, Ulceration, and Tumours (Polypus, Fibroid, and Cancer)—Dis-
placements and Falling {Prolapse) of the M’omb;

Diseases of the Ovaries—Inflammation, Neuralgia, and Tumours.

Disorders of the Monthly Illness (Menstruation):

Absence of the Monthly Illness {Amenorrheea);

Irregularity or Scantiness of the Monthly Illness;

Excessive Monthly Illness {Menorrhagia, and Metrorrhagia)

;

Painful Monthly Illness {Dysmenerrrhoea);

Affections of the Bladder, &c., in Women:
Painful, Difficult, and Frequent Passing of Water.

Diseases of Pregnancy:

Derangements of Stomach and Digestion—E.xcessive vomiting, &c.

;

Disturbances of Breathing;

Disturbances due to Pressure-Dropsy, Varicose Veins and Piles;

Nervous Affections;

Miscarriage and Flooding;

Molar Pregnancy or Blighted Mole.

Diseases after Child-birth:

Flooding;

Milk-Fever and Affections of the Breasts-Gathered Breast;
Convulsions and Insanity;

Puerperal Fever.

Sterility.

Nervous Diseases of Women :

Hysteria, Catalepsy and Trance.
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HEALTHY WOMANHOOD.

In the preceding section statistics have been
given showing the rate of bodily growth in

weiglit and height of both sexes. From these

tables also it will be observed that in girls, be-

tween the ages of eleven and thirteen, increase

in height and weight becomes more rapid than

at any other period of life, while growth begins

to diminish at thirteen years of age, and at the

age of sixteen it begins to cease. A similar oc-

currence is evident in the case of boys, but

several years later. This comparatively sudden

falling off in physical gi*owth is coincident with

the attainment of the period of puberty. Pu-

berty is derived from a Latin word, puber, sig-

nifying of ripe age, or adult. The age of j^uberty

is the period when the development of certain

organs, devoted to the function of reproduction,

so advances that the person becomes capable of

discharging that function. As this period arrives

the energies, formerly devoted mainly to the

building up of the general bodily structure, be-

come largely diverted, and the increase in height

and weight is thus rapidly diminished. It is

just pi’evious to the arrival of this period that

the marked increase in statm-e and weight

occurs. Both these occurrences are indications

of critical stages in the life history of the indi-

vidual. The period before puberty, the pre-

puheric period, as it is called, is a time when

the nutritive processes of the body are in a con-

dition of high activity, as is sufficiently indi-

cated by rapid growth, and the equally I'apid

falling off in growth is also indicative of pro-

found constitutional changes. Both are periods

which make exceptional demands on the bodily

powers, and which are, therefore, attended by

risks of their own, specially so in girls in whom
the changes connected with this stage of life

are more rapid than in boys. It is a time of in-

stability, a time when all the powers of body

and of mind are sensitive to slight influences

and easily overbalanced. It will be well, there-

fore, to indicate briefly what suggestions ph}---

siology has to make to parents and guardians

to aid them in their appropriate guidance of girls

under their charge. First of all, and in general,

reference may be made to the last section where

the advisability is urged of observing, at perio-

dical times, the rate of growth in height, and

the relation of height to weight, as indicative of

the condition of bodily health and vigour. Any

marked variation from the standard there given

should lead to more detailed examination of the

state of health, and if need seem, to an exami-

nation by the family physician to ensure that

nothing is wrong. In this respect girls and

boys are to be treated in the same way. Some
special remarks are called for, however, in re-

gard to the dress and education of girls.

THE DRESS OF GIRLS.

Conditions of Healthy Dress.— Strictly

speaking there is only one purpose of dress, and

that is to maintain the whole body at an appro-

priate and equal degree of heat. That main

purpose being fulfilled, there are various secon-

dary conditions to be kept in view. The dress

ought to be light so that the bodily energy is

not taxed to carry about an unnecessary weight,

and it ought to be so adapted to the body as to

leave unhampered all the natural movements

of the body. This second condition implies not

only that the movements of the limbs shall not

be restrained, but also that such movements as

those of bi’eathing shall in no way be imjieded,

and that, as another example, no part of the

clothing shall so constrict a part as to interfere

with the natural flow of blood in it. The main

purpose of clothing being fulfilled in accordance

with these conditions, it is time enough to con-

sider how the dress can be made graceful or

becoming.

Common Epfops in Gipls’ Dposs. —It is

easy to point out how the ordinary dress of

women and girls breaks the above rules. It is not

arranged so as to keep the whole body equally

warm. There is more clothing over the hips than

on any other part of the body. All the under-

clothing leaves the neck and shoulders practi-

cally bare, and when they are covered it is only

by the bodice of the dress. Unless the sleeves are

tight-fitting the arm is really exposed up to the

elbows, while, owing to the looseness of the

skirts, the legs from the knee downwards are

insufficiently protected. If the clothing is im-

pi’operly distributed as regards warmth, it is

as apparently improperly distributed for pur-

poses of easy carriage. The heaviest portion of

it hangs from the waist, and the weight itself

necessitates the drawing of the garments tight

that they may be properly supported, so that

the one evil leads to another. On the other

hand, garments dependent from the shoulders

are easily borne, and entail no undesirable con-

striction I'ound the waist. A third point in

which female dress is strikingly at variance with

the conditions of healthy dress is in its undue

weight. It will be admitted that the total



Healthy Womanhood.] THE EVILS OF STAYS. 473

weight of the clothing is out of all proportion

to the degree of warmth that it is required to

maintain, and that if only warmth and protec-

tion are to be taken into account, much of it is

superfluous. Thus the weight is not only badly

arranged for easy carriage, but it is excessive in

amount. This becomes a very important ques-

tion in relation to e.xercise. The addition of

one or two pounds weight needless clothing

may seem a trifling affair, but when one con-

siders the bodily energy expended in carrying

these few pounds a distance of a few miles, it is

easily seen that that slight extra weight may be

indeed a serious burden, even in the ordinary

movements of locomotion, and becomes an un-

conscious hindrance to free and vigorous exercise.

Custom prevents this being fully appreciated,

but women themselves know well how weighed

down they feel when walking with clothing wet

with rain. The increase in weight is not much,

but it is felt as a load, just because it is more

than they are accustomed to. Perhaps female

di-ess does not err, from a healthy standard, more

grievously than by the undue restriction of

movement which it enforces. It is needless to

say that the movements of the legs are very

limited, and that running or jumping would

be accomplished with difficulty. Tight sleeves

seriously press on parts, especially at the arm-

pits, and inq:)ede the circulation in the arm

;

garters, by their pressure below the knee, offer

a very considerable obstacle to the return of

blood in the veins from the parts below, and

directly encourage the production of dilated

veins with all their attendant evils.

The Evils of Stays, and the Deformities

they produce.—These mistakes are as nothing

to that of tight-lacing, and the evils they pro-

duce are small in comparison with those that

attend this larger and greatest of all evils of

feminine dress. The real effects of tic-ht-lacino-O O
ought to be thoroughly considered. First of all,

it undoubtedly impedes the full expansion of the

lungs. In the section on Kespiration it is ex-

plained (p. 2o4) that the act of breathing consists

of an expansion of the chest in every direction;

the cavity of the chest enlarges and air rushes in

to fill up the lungs, and so occupy the increased

space: thereafter the chest returns to its usual

size, and air is thus expelled to permit of a dimi-

nution in the expansion of the lungs to fit the

diminished space. The chief way in which the

chest cavity enlarges is by the descent of the

diaphragm, which is at once the floor of that

cavity and the roof of the cavity of the abdomen
or belly. When the diaphragm descends it does

so at the expense of the belly cavity, on whose

space it encroaches, and to make additional

room the front and side walls of the abdomen

bulge outwards. Now if the waist and part of

the chest are encircled by a tightly drawn and,

by the agency of steel, practically unyielding

structure like stays, this movement of the ab-

dominal walls cannot be developed, the descent

of the diaphragm is arrested, and expansion of

the chest in thisdii’ection becomes difficult. To

compensate for this, enlargement must take

place by exaggerated raising and widening of

the upper part of the chest through movements

of the ribs. The lower part of the chest is re-

stricted in movement, and in the up])er part

the movement is overdone. The lungs are thus

insufficiently and improperly inflated, in their

upper portions having to bear an unnecessary

strain, and their lower portions being seldom

properly distended at all. Moreover, the con-

stant pressure exerted by the stays forces in-

wards the lower ribs and specially the last two on

each side, the floating ribs, which have no attach-

ment in front, and forces in to some extent also

the lower ribs next to them, so that the shape

of the chest becomes actually altered, and in-

stead of being broad and expanded low down,

it is narrowed and drawn in. All this means

diminished breathing space, enfeebled breathing

power, and its indirect consequences it is dif-

ficult to estimate. But more than this. The

px'essure exerted by tight stays seriously alters

the proper positions of the various organs in

the abdomen. It is difficult to state with any

accuracy how many different kinds of distur-

bance of a good state of health may arise in this

way. The normal circumference of the waist

ought to be from 25 to 27 inches. F’nder the

influence of lacing this may be reduced to 20

or 22 inches, and even less, 16 inches being con-

sidered by some fashionable dressmakers the

goal to be reached. Now all this constriction

takes place at the expense of the space within

the abdomen, and partly within the chest; for,

as has been stated, the lower ribs are easily

compressed from the slight nature of their at-

tachments in front. Now in the ordinary con-

dition every inch of space is occupied by the

various organs, and the compression can only

be exercised at their expense. The stomach,

bowels, and liver will be directly affected,

pressed together to some extent, and also to

some degree forced upwards or downwards.

This undue pressure tends to prevent full growth

of the parts, and even if they have previously

been fully developed, some degree of wasting
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(atrophy) or shrinking. After death the liver

on examination has been seen to bear perma-
nent marks of the ribs pressed on it by tight-

lacing. For even though the pressure is relaxed

every time the corsets are removed, the con-

tinuous daily recurrence of the compression

gradually establishes a permanent state of con-

striction, so that the pai’ts do not return to their

normal size on removal of the pressing force.

It is undoubted that indigestion, disturbances

of the liver and bowels—even ulceration of the

stomach—have been the results of the per-

sistent practice of wearing tight stays. Besides

being themselves directly affected in this way,

these organs, according to the amount of dis-

placement they are bound to experience, alter

the relations of others. Pressed upwards they

encroach on the space that ought to belong to

heart and lungs, breathing is disturbed, and

the natural action of the heart interfered with.

Palpitation, faintness, and many other heart

symptoms may be the direct consequences.

Then the pressure exerted downwards incon-

veniences the bladder, and is a very frequent

cause of altered positions and disordered func-

tions of the special female organs. Displace-

ments of the womb, with all the manifold influ-

ences they may have on the monthly illness,

are recognized as often ju'oduced by such a

cause as this. While such evils as these result

from the practice, what benefits, it may be

asked, are supposed to be derived from it? It

can hardly now be maintained that the “taper-

waist” is desirable from its beauty. Any standard

of beauty as regards human form is derived

rather from that which appears to be most per-

fect in its development and most natural in its

outlines. Greek statuary shows with ])erfect

distinctness the views held by the ancients on

the subject. The Venus of Melos shows the na-

tural outline of the waist, and is a model of

what its sculptor must have esteemed an ideal

of beauty. The wood-cut in the text, taken

from a ])hotograph, while it sufficiently indicates

the outline, cannot suggest the dignity and

grace which the statue itself so wonderfully ex-

hibits. Let anyone compare this outline with

that given to the female form in any fashion-

plate, and there ought not to be much difficulty

in admitting that the “taper-waist” is, .strictly

speaking, a deformity artificially produced. It

is urged, however, that stays are necessary to

distribute the weight of the clothes and to give

some support to the back. As to distributing

the weight of the clothes, it has been ali’eady

indicated that the suspension of so many clothes

from the waist, which is supposed to nece.ssitate

the use of the corset, is itself a grave mistake,

and there can be no doubt that the clothes can

be so adjusted from the shoulders as to render

any such artifice as stays unnecessary. As to

the need of supportiiig the back, that is i-ather

the effect than the cause of stays. For the

fashion in which, even from infanc}', children

Fig. 182.—The Venus of Melos, showing the natural female form.

are hedgeil in, from the hips to the arm-jnts, by

a more or less stiff wall, is undoubtedly produc-

tive of feeble development and deficient vigour

of the great muscles which run right down the

back on each side of the back-bone. It is one of

the first laws of growth that moderate and regu-

lar exercise of a part of the body strengthens

that part; in short, that its strength is in ]>ro-

portion to the use 'that is made of it, and that,

on the other liand, disuse of a jiart inevitably
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tends to \veaknes.s and wasting. Now the

swathing to which infants and young children

are subjected so resti'ains the activities of the

muscles of the trunk that proper exercise of

them is impossible, and the coi’sets of later years

even more effectually impede their activities.

It i.s therefore the stays that render the back

weak, not the weakness of the back that renders

the stays necessary.

Siig-g-estions as to Healthy Clothing.—
These are some general criticisms meant to

point out the errors, from a point of view of

health, in the general character of woman’s

dress. It is only women themselv^es, however,

who can successfully carry out any reform in

this direction. Fashion is too imperious to bow^

to the authority even of health, and, probably,

the necessary reforms will not all be carried

out till the time arrives when health becomes

fashionable. But ev’en though the outward ap-

pearance of woman’s clothing must be regulated,

not by a question of comfort and physical well-

being, but mainly by the whim and caprice of

the rulers of fashion, eveiy woman has it in her

power, while submitting to the fashion-makers,

to adapt her clothing in order that it may fulfil

more thoroughly than it usually does its obvious

purposes. That is to say, if a w'oman must con-

form to what other peo]jle wear in the matter

of a cloak or a jacket, a bodice and skirt, and if

she must cut her bodice in accordance with the

mood of the times, and adorn hei’ skirt with
furbelows or frills as the newest style directs,

she can at least exercise her owii will as to the

nature of that portion of her clothing which is

not meant to be visible. Underclothing con-

sistent with health is not a very elaborate affair.

There ought to be a garment next the skin

made of wool or flannel, shaped to fit easily.

A knitted “suit” would probably be the most
useful. It should reach u]i to the neck, fitting

it as close as is comfortable, and ought to be

provided with sleeves down past the elbow,

also easy fitting. The lower part of this com-

bination garment would extend below the knee.

Over this linen garments might be put on ac-

cording to the pleasure of the wearer, but they

ought not to be made with that

exuberance of material, both in

length and breadth, which is cus-

tomary, and which necessitates

so many creases and folds and

doublings. Thus a chemise might

be made with some respect to

the length and circumference of

the body it was designed to

clothe. Any petticoat ought not

to be sim])ly fastened round the

waist, but ought to be sus-

pended by something like braces

from the shoulders, or by but-

toning on to a light bodice. But if any ad-

ditional heavy underclothing is required for

more warmth it ought to approach as nearly

as possible to a divided garment that will

cover each leg separately. Such light petticoats

as are worn for appearance need, of course, no

such division. Now it cannot be said that

underclothing of such description as this de-

mands anything in the nature of stays, for there

is no great weight in it, and what weight there

is is borne from the shoulders. Stays, therefore,

ought to be entirel}’^ discarded as an article of

dress, of whatever description they may be, for

children, girls, and young women. It may be

admitted, howev^er, that nursing mothers require

more support to the breasts than ordinaiy cloth-

ing su])plies, and that for them some form of

corset is required. But this ought rather to be

in the shape of a bodice made of stouter material

than usual, and such a bodice could be readily

made without the steel bands and other stiffs

structures of which ordinary corsets chiefly con-

sist. Women who have naturally more largely

developed breasts than usual could adopt such

a form of support as would easily meet the re-

quirements of comfort and apjiearance. This

healthy form of underclothing that has been

suggested, if it were ado])led, need not interfere

with the wearing of a dress and its bodice made
according to the requirements of the times, and
thus health and fa.shion would each have a due

amount of regard ]>aid to them.

As regards covering for the feet and legs,

woollen stockings ought to be worn, but the

usual method of securing them by garters round
the knee is highly injurious. Any garter to be

Fig. 183.—The Bony walls of the Chest.—That to the left shows the natural position,

that to the right the deformed position due to tight lacing.



THE EDUCATION OF GIRLS. [Sect. XVII.47 G

sufficiently tight for this purpose must press on

the veins of the surface, and thus impede the

circulation in the skin. This obstacle to the free

upward flow of blood from the foot and leg

causes au accumulation of blood in the veins;

the pressure of blood becomes so increased that

the walls of the veins are apt to yield, especially

in older persons, and varicose veins or a swollen

and inflamed condition of the skin are in time

the results. They often lead also to a feeling

of weariness and pain, just owing to the inter-

ference with the circulation. The stockings

ought, therefore, to be secured by suspenders

connected with the shoulder brace or bodice.

The form boots and shoes ought to take is con-

sidered under Hygiene.

It cannot be too strongly impressed upon

mothers and those who have the charge of girls

that attention ought to be paid to the clothing

of girls, to ensure that the purposes of clothing

are carried out, and are not carried out in aiiy

way that is inconsistent with the highest degree

of health and healthy growth. Many of the

most serious evils of a woman’s life, and an

innumerable number of the minor ailments,

that seem little in themselves but nevertheless

arnon^ them make the difference between an

active, bright, and energetic woman, and an

ailiinr and feeble woman, are the result of mis-

taken notions in clothing of which the woman
was the victim during the period of childhood

and youth. Grown-up women may dress them-

selves as they please, and may violate the laws

of health, if they choose to sacrifice themselves

to foolish notions of what is desirable in female

form, but they are not entitled to humour their

fancies in the dress of their children, if the

methods they adopt are likely to hinder the

healthy growth of the children, or tend even

indirectly to encourage feeblene.ss.

THE EDUCATION OF GIRLS.

Higher and University Training.— It

u.sed to be a common subject of discussion wlie-

ther women are intellectually inferior to men, '

and it was also commonly concluded that they

are. Whether that be so or not, it is a fact that

w'oman was for many centuries kept in subjec-

tion, and that indeed it was not till the advent

of Christianity that woman was called to occupy
|

her position as not the inferior but the comple-

ment of man. If there is any truth in heredity,
!

this long-continued subjection mu.st be taken

into account, and the suggestion of the old ques-

tion that girls should not receive so complete an
,

education as boys, because they are unfit for it,

must be set aside.

Without attempting a logical definition, we

may say that education has as its objects the

leading out or developing of all the powers of

mind and body; and even if it were admitted

that woman is mentally inferior to man, that

is only an additional reason for more careful,

and complete, and well-adapted training. Linked

with man in life’s work, and one with him in

destiny, why should woman be less carefully

prepared for the duties of life or less fitted

for its issues? Accordingly, now as complete

an education is being gradually extended to

girls as is given to boys, and in America, where

especially the education of girls’has been pushed

with much eagerness, a university education is

not debarred to tliem.

Opinions of various Authorities in Eng-

land, America, and France.—Although suffi-

cient time has hardly elapsed since this move-

ment began its full swing to enable one to esti-

mate accurately its effects, nevertheless a very

considerable body of testimony is put forward to

show that girls are not only fitted intellectually

for the highest developments of education, but

are not necessarily injured physically. Thus Mrs.

Henry Sidgwick, speaking of her experience at

Newnham and Girton Colleges at Cambridge,

says, “the experience of Girton and Newnham
certainly shows that the danger need not be

alanuinfr. The actual number of women who

even temporarily break down at Cambridge

from the effects of work is exceedingly small in

proportion to the whole; and as for the average

health of the hai’d-working students it is little

to say that it would compare very favourably

with that of girls who are laboriously devoting

themselves to the pursuit of amusement. I

think it may be asserted that it would conq)are

favourably with the average health of young

women generally in the class from which our

students are drawn. In fact, overwork is an

evil to which attention ought to be continually

given, not so much because the danger of it is

great, as because it is to a large extent jireven-

tible. A delicate woman may go, and frequently

has gone, through the cour.se of training for an

honour examination without any injury to her

health, and even with positive gain to it, from

steady and not exce.ssive work, with power, to

a freat extent, to choose her owm days and

hours for it; but even a strong one is liable to

make herself ill unless she will observe the or-

dinary common-sense rules of health as to sleep,

food, exerci.se, recreation, and other things.”
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UNIVERSITY EDUCATION FOR GIRLS.

Miss Freeman, President of Wellesley College,

Massachusetts, judging from the experience of

three colleges for women in the Eastern States

of America, the Vassar, Wellesley, and Smith

Colleges, where in 1883 there were more than

1000 women students, says the results have

been “ so manifestly good that they would go

on, greatly trusting that in educating women s

heads they would not hurt their hearts or ruin

their constitutions.”

Mrs. Richards of Vassar College offers proof

of the possibility of giving girls a complete uni-

versity education free from danger to health, in

the shape of statistics concerning a large number

of women who had studied and graduated at

first-class institutions, and who had passed out

of them from five to fifteen years before the date

of inquiry. As a result of the inquiry “ phy-

sicians had acknowledged that they were sur-

prised at the comparatively good health of the

educated women of America as shown by these

statistics.” According to Mrs. Richards, “ experi-

ence had shown that if a girl was well cared for

from twelve to eighteen, then went to college

from eighteen to twenty-two, during that period

there would be no trouble whatever.” She hoped

that those who had the control of education in

this country (England) would look closely into

that matter. It was, of course, very difficult to

keep acquainted with those who had left college,

but if some kind of record could be kept of their

subsequent health, that would be the best

answer which could be given as to the danger

of the physical effect of education upon girls.

In France there is a magnificent college at

Sfevi’es for women, the ifecole Normale Secon-

daire Superieure, concerning which Professor

Darmesteter says “the system for the higher

education of women had already produced good

results, and he trusted that it was opening up

a new era in the education of women.” Similar

testimony comes from Germany.

There is, of course, another side to the question.

The modern objections to an education for girls

as complete as that for boys centre round the

opinion that such education unfits girls, by the

nervous strain to which they are subjected, for

their duties in life as wives and mothers. There

is evidence in support of that opinion. Pro-

fessor Loomis, of Yale College, regarding the

increasing physical deterioration of American

girls, says “ the cry to our older colleges and

time-honoured universities is: Open your doors

that the fairer part of creation may enter and

join in the mental toil and tournament! God

save our American people from such a misfor-

tune!” This, however, it is right to say, was

the opinion of Professor Loomis at a much

earlier period than the testimony in favour of

university education for girls already given.

Dr. Withers Moore of Brighton gave his ad-

dress as President of the British Medical Asso-

ciation in 1886, on the subject of the higher

education of women. He asks, “ Is it for the

good of the human race, considered as pi’ogres-

sive, that women should be trained and admitted

to compete with men in the ways and walks of

life, from which heretofore (as unsuited to their

sex) they have been excluded by feeling and

usage, and largely, indeed, by actual legislation!”

He answers that “ it is not for the good of the

human race, considered as progressive, that

women should be freed from the restraints

which law and custom have imposed upon them,

and should receive an education intended to

prepai’e them for the exercise of brain power

in competition with men. And I think thus,”

he continues, “because I am persuaded that

neither the preliminary training for such com-

petition work, nor the subsequent pi’actice of it

in the actual strife and struggle for existence,

can fail to have upon women the etiect of more

or less (and rather more than less) indisposing

them towards, and incapacitating them for, their

own proper function—for performing the part,

I mean—which (as the issue of the original

differentiation of the sexes) Nature has assigned

to them in the maintenance and progressive

improvement of the species. . . . This ‘ higher

education’ will hinder those who would have

been the best mothers from being mothers at

all, or, if it does not hinder them, more or less

it will spoil them.” Dr. Moore cites in suj)port

of his opinion the views of Herbert Spencer,

Dr. Matthew Duncan, Sir Benjamin Brodie,

the late Dr. Edward H. Clarke (U.S.A.), Dr.

Emmet of America, Mr. Lawson Tait of Bir-

mingham, and others, mostly specialists in dis-

eases of women.

The general strain of these opinions will be

sufficiently indicated by the following from

the late Dr. Thorburn, of Ow^ens College, Man-

chester :
“ The struggle for existence on the

part of single women, and the capacity of a

few of their number to ignore, with safety,

the physiological difficulties of the majoiity,

are demanding oppoi’tunities for education, and

its honoiirable as well as valuable distinc-

tions, which cannot and ought not to be re-

fused. Unfortunately, however, up to this

time no means have been found wliirh will

reconcile this with the physiological necessity
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for iutermittent work by the one se.x. It be-

comes, therefore, the duty of every honest phy-
sician to make no secret of the mischief which
must inevitably accrue, not only to many of our

young women, but to our whole population, if

the distinction of sex be disregarded.”

If, however, we carefully consider the bur-

den of the objections raised to the full education

of girls, and the recent developments of female

education in England and America, some way
out of the maze created by these differences of

authority seems possible. We have to consider

that many women find the necessity of earning

their livelihood in occupations requiring careful

education and a large amount of mental toil,

and we find a large and daily increasing num-
ber of women who value the highest education,

not for what it will bring, but for its own sake.

The claims of neitlier of these can be disre-

garded. Up to the age of twelve years there is

no reason why girls should not receive an educa-

tion equal to, if not identical with, that given to

boys. It is after that age that difhculties arise

due to the special circumstances of sex. It is

about that age that special developments take

place in the training of boys dependent upon

their intended course through life. If they

mean to go in for commercial pursuits, the edu-

cation is moulded in accordance with that in-

tention, if for professional life, they go on to

training preliminaiy to the universities. If they

are boys who, by reason of their position, can

afford to pursue an education whose immediate

object is culture, and whose ulterior object may
be determined at a much later period, accord-

ing merely to fancy or inclination, the higher

education of the secondary school and the uni-

versity is proceeded with. Tliis age is also the

time when, in the case of girls, the special cir-

cumstances dependent on her sex require to be

taken into consideration. The Americans seem

to find that if, after that age, whatever may
have been the system adopted before it, the

education of girls is directed with special re-

gard to her physiological necessities, that is

with regard to the monthly changes which

periodically occur, all danger may be averted.

This almost implies that girls be taught, after

that age, in secondary schools set apart for them-

selves, where they do not enter into competition

with boys, and where, on that account, a perio-

dical relaxation of studies may be permitted to

occur without throwing one set of pupils out of

line with another in rate of study. Still further

to diminish all tendency to overstraining, the

best American opinion seems to indicate the

advisability of abolishing competitive work and
examination among girls, and it is found that

the love of work itself supplies sufficient stimu-

lus to requisite exertion, that, even where com-

petition is not engaged in, the eager desire for

learning requires careful watching to hold it

sufficiently in check. Similarly colleges for

women only, where like care and supervision

are exercised, seem preferable to mixed colleges

where an unhealthy straining to excel is almost

certain to exist. Such a regulation of study,

in accordance with girls’ physiological require-

ments, is only possible in an institution exclu-

sively devoted to girls.

Overpressure in education has. as pernicious an

effect on boys as it has on girls. That evil is got

rid of by proper regulation of study, and, along

with care in diet, &c., by means of a due amount
of exercise and recreation. This general rule is

applicable to girls as well as to boys. The special

objection in the case of girls is that the continu-

mental application is not consistent with the

special demands made upon a girl’s energies at

regularly returning periods connected with her

peculiar functions. That objection, we believe,

is met by such provisions as have been already

indicated, which, however, as we have already

said, can only be properly made in secondary

schools and in colleges devoted exclusively to

the female sex, and regulated with due regard

to these functional peculiarities. In short, the

objections that have been urged against the

according of the highest education to girls do

not strictly lie against the education itself, but

against the system on which it has been con-

ducted. The arguments are not logically against

giving the same education to girls as to boys,

but against giving that education in the same

xoaij. We believe the difference in the testi-

mony that came from America at an early period

in the movement for higher education, which

was not in its favour, and the later testimony,

when better methods had been devised, and

which was in its favour, is simply due to that

fact that the necessity for periodical relaxation

had not been recognized at the early period,

and was fully realized at the later. Thus one

teacher in giving evidence before the State

Board of Massachusetts, in 1874, said: “ At cer-

tain periods I think that study with girls should

Avholly cease for some days. I refer to girls

from twelve to twenty years of age. Anyone

who has taught boys and girls—in separate

schools, I mean—must have noticed tlie greater

pro])ortionate irregularity of attendance of the

latter, and as a parent he would know the reason



Healthy Womanhood.]
479THE FEMALE GENERATIVE ORGANS.

ami the necessity of cessation from work.” An-

other says, “Could the custom of keejung girls

between the ages of thirteen and nineteen out

of school and at moderate rest during certciin

periods become established among us, a certain

number might sutler restraint not absolutel}

demanded, but the general result would be an

incalculable gain to the health, present and [>ros-

pective, of the inhabitants of this common-

wealth.” Dr. da Costa, of New York, maintains

that “common sense and the teachings of phy-

siology ])oint in the direction of lessening, as far

as practicable, work at a time when the whole sys-

tem is depressed^ Dr. Cobran of the New \ork

State Normal School has been “compelled to

the conelusiou that the sexes cannot be edu-

cated on the same system with advantage, and

that the physical disadvantages under which

the female labours render it necessary that a

system be devised so elastic, with so much op-

tional work, that the female may rest, at least

comparatively, as the occasion requires.” Those

parts of the opinions have been printed in

italics, which show clearly that the objec-

tions taken are not to the higher education in

itself, but to the difficulty of reconciling it

with the periodical change in women, and that

difficulty later methods have to a large extent

overcome.

The conclusion of the whole matter seems to

be, let girls have the same education as boys

and along with boys, if need be, up to the age

of twelve years, overpressure being carefully

avoided in the case of one as in the case of the

other, a due amount of recreation and exercise

being daily insisted on; after that age deny not

to girls secondary and university education, but

let it be conducted in institutions restricted to

them, but as fully equipped and conducted by as

able teachers and pi'ofessors as similar institu-

tions for boys, where, however, periodical varia-

tions in the amount and degi’ee of mental effort

can be arranged for in accordance with the perio-

dical variations in the amount of energy that

can be devoted to nervous activity, with proper

regard to other recpiirements. By such means

the world will be blessed with wise and cultured

women, and will not be without vigorous wives

iiul mothers, not less capable of the highest

luties of womaidiood, because to the sweet in-

stincts of nature they add the rich treasm-es of

a cultured rniml.

THE FEMAT>E GENERATIVE ORGANS.

At the age of from thirteen to sixteen years, in

teinpei’ate climates, changes occur in girls which

indicate that a stage has been reached in the

development of special organs, and that the girl

has become capable of her peculiar functions.

The main change is the occurrence of a discharge

from the genital organs, which, because of its

recurring at regular intervals of twenty-eight

days or one lunar month, has been called the

“monthly illness.” Before considering what the

discharge means, it will be necessary briefly to

describe the organs concerned.

The female generative organs situated within

the body are the womb or uterus and certain

appendages, the ovaries, and tubes which lead

Fig. 184.—The Womb ami its Appemlages.

ir, the womb, ov, the left ovary. F, the left fallopian tube, and

/)', its extremity. L, the ligament of the womb. Jf, the mouth of

the womb. V, the genital ijassage, opened up.

from them to the womb. The relation of these

parts is shown in Fig. 184.

The womb or uterus is situated deep in the

cavity of the pelvis (p. 22) between the bladder

which lies in fi’ont of it, and the end of the

large bowel which lies behind it. It is pear-

shaped, and is on an average three inches long,

two broad, and one thick. It is composed

mainly of muscular fibre of the involuntary

kind (p. 70). In its centre is a nari-ow cavity

(the walls being very thick) running up towards

the broad end of the pear-sha]ied organ, and

opening at the naiTow end at what is called the

mouth of the womb. The inner surface next

the cavity is lined with mucous membrane (p.

307), in which there are glands. The organ is

richly supjilied with blood-vessels and nerves.

By means of a transverse slit, the lips of which

are, however, in the virgin state closely applied

to one another, the mouth opens into the pas-

sage of the vagina, which communicates with

the outside, and is about 5 inches long. The

womb is kept in position by ligamentous struc-

tures, which are lax enough to admit of a mon

derate decrree of movement. Now the womb is

flattened on its front and back walls, and if a

pear be imagined as pressed somewhat flat in

this direction it will be easily understood that

the appearance of a corner at each side of the
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broad end will be produced. The womb has

such a corner at each side of its upper end, and

from each of these corners a tube passes ott', the

fallopian tubes.

Fallopian Tubes. Each tube luis the appear-

ance of a thick cord, 3 or 4 inches long. It con-

sists mainly of muscular tissue like that of the

womb, and in the centre of its whole length

runs a canal, the inner wall of the tube being

lined by a membrane also like that of the womb,

but having no glands imbedded in it. At the

end next the womb the canal will admit only

an ordinary bristle, but at its other end it is

wider. The end distant from the womb opens

into the cavity of the belly, is trumpet-shaped,

and provided with fine finger-like projections or

fringes. (See Fig. 184,/r.) The tube of each side

is further connected with the womb by a broad

band of tissue, a ligament. Connected with this

ligament is the ovary, one on each side of the

body.

The Ovaries are flattened oval bodies, each

about 1^ inch long, | inch wide, and nearly

4 inch thick. They are attached to the womb
by means of the broad ligament referred to,

and to one part of the ovary tlie fringe of the

fallopian tube of its own side is connected.

It is in the ovaries that the ova are produced.

Fig. 185.—Section of Ovary magnified, showing ova in various

stages of growth.

1, Capsule of ovary. 2, Fibrous substance of ovary. 4, P.lood-ves-

scls. 9', Sac from which ovum has been removed. 10, Space from

which ovum has been discharged filled up with blood-clot, &c. For

meaning of other numbers, see text.

the female element in the production of new

beings. The ovaries are supplied with many

nerves and blood-vessels. Each ovary contains

a multitude of ova or eggs in different stages of

growth. In the ovaries of a female child at

birth they are already visible, and it has been

estimated that no less than / 0,000 may be

present in the two. Each ovum or egg is about

the of an inch in size. Fig. 185 shows a

section or slice of an ovary, the little round

bodies being the ova, those near the surfaces (5)

being undeveloped, those deeper (G, 7, &c.) being

more mature. In process of growth the ova pass

more deeply into the substance of the ovary.

Instead of lying in groups, one becomes sepa-

rated from others by growth of substance be-

tween them. As one becomes more mature it

becomes surrounded by an envelope or capsule,

which by and by forms a sort of bag round it.

The ovum becomes attached to one part of the

wall of the sac and fluid is produced separating

the rest of the wall from it, and the fluid in-

creases till the egg is, as it were, connected to

the inner wall of a minute bladder. (See Fig.

185, 8 and 9.) As it grows, the sac with its

ovum approaches near the surface of the ovary

till it bulges from the surface. The continued

increase of fluid finally causes the little bag

to burst, and the ovum is discliarged. The

ovary at this time is very freely su]:>plied with

blood. The discharged ovum would readily

drop into the cavity of the belly but for the

fact that at this time the fringed end of the

fallopian tube is api)lied to the ovary, and the

ovum is received into the canal of the tube,

and passes down the canal till it reaches the

womb.

T1lus during the. eaily years of a girl’s

life the ovary is developing, and the ova it

contains are maturing. It is not till the twelfth

year or ui:)wards that the first ovum becomes

ripe and is discharged, and when that period

is reached the girl has anaved at the age of

puberty, that is, the age when she is capable

of conceiving. At the time when an ovum is

about to be dischaiged, changes take place in

the womb; an extra supply of blood reaches it,

and the changes occur which lead to the ap-

pearance of the discharge. Fi om the time when

the fii’st ovum becomes mature and is dis-

charged, as a general rule, one becomes ripe after

another at intervals of twenty-eight days. Thus

from thirteen years or so onwards regularly

every month an ovvim becomes mature and is

discharged, and its period of ripening and dis-

charge is attended by the changes in the womb

alluded to, and so there is the periodical occur-

rence of the monthly illness. For a certain

number of years—up to the age of forty-five

or thereby—these changes regularly take place

till the organs become exhausted, the period

of the “change of life” arrives, the.se occurrences

cease, and the capacity of conception has passed

away.



Healthy Womanhood.] THE MONTHLY ILLNESS. 481

MENSTRUATION.

Menstruation {The Menses— Monthlies—
The Periods—The Courses) is the term applied

to tlie process, whose external evidence is the

discharge from the genital organs. The word

is derived from the Latin menstrualis, meaning

monthly, from mensis, a month.

Time of Appearance and Symptoms.

—

It is some time between the ages of twelve

and sixteen years that the appearance of the

monthly discharge indicates that the internal

generative organs have an’ived at some degree

of maturity. Even before that occurrence vari-

ous other signs indicate a change coming over

the girl. An alteration takes place in the figure

and gait owing to expansion of the hips and

fuller and more rapid development of the

breasts. The whole figure becomes more plump
and rounded, and the girl less awkward and

angular, and more graceful. Her manners also

change. She becomes more sedate and less

wayward, more timid and bashful, but also more

gentle and loving. The actual period of the

first illness varies with the climate and other

circumstances. In Britain the age of sixteen

is that at which it most commonly begins;

in France it is earlier. The general rule is

that it appears earlier in warm countries and
later in cold countries, the mean being in a

temperate climate. The date of appearance is

also affected by the conditions of life. It is

earlier among those who live in towns, and
later among country girls. Luxurious habits

of living, the use of warm stimulating foods,

&c., hasten it; while among those whose lives

are more simjDle and primitive, or who live

among conditions of hardsliip, it is delayed. It

is also influenced by the constitution, and its

appearance may be long delayed in a delicate

girl. There are also exceptional cases on record,

cases where the illness has appeared remark-
ably early, or where it has not appeared for

many years pa.st the usual time. The first

monthly illness is frequently accompanied or

preceded by some degree of feverishness, pains

in the back, a sense of fulness in the abdomen,
and feelings of great weariness. It is also a
time when a girl may manifest a vai’iety of

nervous symptoms, and may be liable to hys-

terical attacks. The first portion of the dis-

charge is clear, later it is tinged with blood, and
gradually it becomes almost pure blood, tlie blood
then gradually diminishing till finally the dis-

charge becomes free from blood and then ceases.

The symptoms which preceded and accompanied

the discharge pass off, and in a few days the

girl is in perfect health.

The regular illness is not established all

at once. The girl may suffer from some of

the preliminary symptoms, which lead the

mother to conclude her illness is going to

begin, and after a few days they may pass off

without any or but a very slight discharge

appearing. And this may occur at one or two

periods without any flow of blood. Or one ill-

ness may occur in the regular way, and one or

two periods may then pass with only a threat

of its occurrence. Parents must not be alarmed

at such irregular occurrences. Nor are they to

take, as is too often done, any steps to force the

discharge, such as administering drastic purges

and other kinds of medicine. The general health

of the girl remaining good, no alarm need be

entertained, and in any case no haphazard

methods should be resorted to, (Refer to p. 483.)

One thing it is desirable to notice here. The
external passage (vagina) is almost closed in the

virgin by a membrane called the hymen, wdiich

stretches across it near its entrance. Through a

narrow opening in its centre, or thi’ough several

smaller openings, the discharge from the womb
escapes externally. In rare cases no opening

exists, and the discharge does not escajie but is

pent up within. The girl may, at the usual

time for the appearance of the discharge, have
the symptoms that have been noted, but there

is no flow; and thus one period after another

may pass, the discharge accumulating behind

the barrier. The accumulated dischai'ge will

in time form a swelling, even though it gives

rise to no other symptoms, and there will be

the appearance of a tumour in the abdomen
enlarging with each returning period. This,

taken with the absence of any discliarge exter-

nally, lias more than once given occasion for

most unjust suspicion. In such a case as this

the point to note is that on no occasion has the

discharge ever ajipeared. If any discharge had
at any period ajipeared, it would have proved

that the way was open.

Once the discharge has been fully established

it should return at the regular jieriods during

the whole of the child-bearing ejioch. It is, how-
ever, interrujited liy jiregnancy, and does not, as

a general rule, occur during suckling. Its disap-

pearance under any other circumstances is to be
regarded as a disturbance of health, which will

probably be attended by other symjitonis also.

The duration of each illness varies in different

persons. According to one authority the most
31
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common length of time is eight days, then three,

and then four. The quantity of discharge dur-

ing one period it is also impossible to state with

definiteness. From 2 to 6 ounces may be

stated as extremes which are within the limit

of health. Any larger quantity should lead one

to seek competent advice. While four weeks is

the usual time that elapses from the beginning

of one illness to the beginning of the next, there

are variations quite consistent with health. One
woman may “alter” every three weeks, and an-

other only every six weeks. All departures from

what is stated to be the general rule are to be

judged by the custom of each person and by

the condition of her general health.

The discharge comes mainly from the inner

surface of the womb, and while it lasts the womb
is in the condition of having a greatly increased

blood supply, and of being in consequence

fuller and heavier than during the interval

between two periods. These changes in the

womb, as already noted, are coincident with

similar conditions in the ovary, attending the

ripening and discharge of an ovum. In the

virgin condition the ovum passing down the

fallopian tube into the womb undergoes no

change except that of breaking down and be-

coming dissolved.

The Change of Life.—At the age of forty-

five or thereby, earlier or later in different

individuals, the regular periodical illnesses

begin to ceji.se. They rarely cease at once, but

become irregular. The “illness” returns at

irregular intervals, and gradually the discharge

diminishes in amount. It also greatly varies,

being at one time scanty and at another very

profuse, till it finally ceases. The womb at this

time becomes smaller in size, and the ovaries

shrivel rapidly. At this time the woman is in an

unstable condition of health, and liable to many

minor ailments, and also to some more serious.

She is liable to headache, flushings of the face,

and disturbances of the digestive and nervous

systems. When this period is safely past, how-

ever, a time of good health may be looked

forward to with some confidence.

Vicarious Menstruation.—This is the term

which has been applied to a discharge of blood

coming periodically from some part of the body

other than the womb, and taking the place of

that discharge, which is absent or very scanty.

Instances of such menstruation are not very

common. But there have been cases in which

bleeding from the lungs, stomach, nose, &c.,

occurred at the usual period, and seemed to be

the means of relieving the system when the

oi’dinary discharge was wanting or scanty.

The Management of the Monthly Ill-

ness.— Details of the nature of the monthly

illness have been given above, in so far as they

seemed advisable for the purpose of communi-
cating some intelligent appreciation of the char-

acter of occim'ences of which every woman’s
body is the seat. It is but in accordance with

reason and common-sense that a woman should

have some degree of accurate knowledge of so

important a function. Disturbances of this func-

tion are surprisingly common, are, indeed, appa-

rently becoming more and more common, many
of the conditions of modern life directly dispos-

ing to them. That they are the cause of much
suffering, borne largely in silence, because of the

natural modesty of women and dislike to seek

advice on so delicate a subject, is known to

every medical practitioner of even limited ex-

perience. Ignorance is undoubtedly mischiev-

ous, and a certain amount of knowledge on the

part of every woman desirable. Nowadays the

only question is how, when, and by whom ought

the necessary information to be imparted to

every girl. Every medical man recognizes that

a little knowledge of the subject would enable

women to avoid much of the misery and suffer-

ing they incur by tlieir ignorance. For this

])urpose the above details have been given as

plainly and simply as seemed to suit the cir-

cumstances of the case, and for the same pur-

pose the following general directions as to the

management of the “illness” are given.

It is because the occurrence of the monthly

illness is natural and periodic that women, so

familiar do they become with the process, pay

little heed to its indications, and do not much

take it into consideration in regulating their

habits of life. In arranging for their work or

their _])leasure too little account is taken of it,

though every woman knows jiretty accurately

the time of its return. Even when some dis-

turbance arises connected with it, less attention

is paid than would be to disorder of the same

extent of any other function. All this is the

very reveme of what ought to be. For, at the

very outset, it must be remembered that at the

period of the illness the whole system is in a

highly-strung condition, extremely sensitive to

every variety of influence; the nervous system, in

particular, is ]:>eculiarly impressionable, and the

person, therefore, more open than at any other

time to disorder of various kinds. It would

only, on this account, be in accordance with
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reason and common - sense that special care

should be taken while the illness lasts, and for a

brief period both before it and after it, to main-

tain good bodily health, and to guard against

everything likely to atiect it. Thus common-sense

would suggest that exposure to cold, to damp,

to draughts, and such like should be avoided.

Thus during the period mere jumping out of a

warm bed and placing the bare feet on a cold

floor or wax-cloth has often been the cause of

serious illness. Wet clothing and wet feet are

specially hurtful. If women would not permit

the familiarity of the process to make them for-

fretful, it would not be necessary to insist on
O ^

.

these obvious precautions. It requires very little

thought, moreover, to make one perceive that, at

a time when so much bodily energy is directed

to one function, and when so great a drain on the

system is present, less, considerably less, than

the usual amount of exertion ought to be undei’-

taken. Indeed, during the days that the illness

lasts, much more rest than is customary ought

to be indulged in, no work requiring any strain

should be undertaken, fatigue should be care-

fully avoided, the ordinai’y duties should be

lightened, and some rest and quiet taken dur-

ing the day. This is not always possible; but

every endeavour ought to be made, even when

the usual day’s duties must be performed, to

make them as light as possible, and to under-

take no exertion that can be avoided. If this

is so with even necessary duties, it is excessive

foolishness for a woman to expose herself to

undue excitement during the period, specially

the excitement of a round of pleasure or gaiety.

Social gatherings, dances, games implying physi-

cal exertion, such as lawn-tennis, boating, riding

or walking excursions—all these should be re-

frained from at such a time. Those who are in

charge of houses ought not to leave the illness

out of account in arranging their domestic con-

cerns. The dreaded “spring cleaning”and the in-

evitable “ washing day” ought to give way when
necessary, and mistresses ought not to forget

that some days of apparently slovenly and half-

hearted work may have a reason other than

than that of idleness or carelessness, and ought

when needful to lighten the burden of work to

their servants accordingly. Those who have the

care of young girls, wliether their own daugh-

ters or not, do not fulfil their duty to them

unless they exercise supervision over them suffi-

cient to prevent them by their ignorance incur-

ring needless risks.

Warm clothing is particularly needed during

the period. Of the kind of clothing enough has

already been said, but the desirability of some

flannel clothing may again be urged.

As regards food not much sjiecial direction

ought to be required. In the sections on Food

full ex])lanations are entered into regarding the

quantity and quality of foods necessary for the

maintenance of vigorous bodily health, and the

relation of these to work is discussed. But it is

plain that when special demands are made on the

system, as they are at each recurring menstrual

period, special care needs to be taken that a due

quantity of nourishment is supplied. At such a

time any deficiency in quantity of food or any

error in kind will become most evident and

most hurtful. Often at this period women are

less inclined for food when it is most needed,

and are too prone to quiet any ajipetite that is

])resent with cups of tea, which, while they re-

fresh and stimulate for the moment, supply no

real nutriment. Plain, simple, easily-digested

food of the ordinary kind at regular intervals is

very necessai'y. At the same time too plentiful

or too rich feeding is also injurious. Eich

dishes, pastries, &c., are not to be encouraged.

It is also too common to attempt to relieve the

feeling of depression or exhaustion by stimu-

lants. They cannot supply the place of appro-

priate nourishment, and are apt to lead to bad

habits. It is always those who do not take

fit nourishment that are most prone to turn to

stimulants, and it is always they wdio are most

injuriously affected by alcohol, since it quickens

the waste going on in the body without afford-

ing any material to supply it. As a general

rule the use of stimulants is to be condemned.

The circumstances that make them useful are

considered in discussing scanty and excessive

menstruation in the latter part of this section.

The question of exercise for girls is as impor-

tant as for boys, and is discussed elsewhere.

It is only necessaiy to say here that, during an

illness, as much rest should be taken as pos-

sible, and for a day or two after the period also.

Active exercise during that time is the greatest

possible mistake.

Bathing is to be avoided during the illness,

and in particular cold bathing.

PREGNANCY AND ITS MANAGEMENT.

Conception.—Every four weeks, as has been

stilted, in the adult woman an ovum becomes

ripe and is discharged from the ovary. It is

caught by the extremity of the fidlopian tube

and passed down the tube towards the womb.
If the changes arising from conce]Dtion do not



484 THE OVUM AFTEK CONCEPTION. [Sect. XVII.

occur, the ovum breaks down and disappears.

If, however, shoi'tly before it leaves the ovary,

or during its descent of the fallopian tube, the

ovum is met by the male element, which enters

into it and fertilizes it, a set of changes occurs

in it which lead to the formation of a new
being. The material supplied by the male con-

sists of a thick whitish fluid, in which the mi-

croscope reveals curious bodies, repx’esented in

Fig. 186, formed of an ov^al part, called the head,

which is about the of an inch long, and of

a tail, the ^ of an inch in length. They are

called spermatozoa, and

they are the essential ele-

ment supplied by the male

for conception. The fluid

having been introduced into

the female in the act of

sexual intercourse, the .sper-

matozoa find their way up-

wards into the womb and

on to the fallopian tube. Fig. ise.—Spermatozoa,

,
, , ,1 , 1 . the male element in

partly by the lashing move- conception,

ments of the tail, and if in

their course they meet an ovum, still in fit con-

dition, one or more spermatozoa entering it pro-

duce conception. Among the earliest changes that

thereafter occur in the ovum is one liy which,

from the original single cell, a mass of cells is

produced. Fig. 187 shows at 4 ova, magnified.

Soon after the entrance of the spermatozoa the

J

Fig. 187.—First changes in the Ovum after conception.

1, 2, and 3 are enormously magnified; 4, less so.

ovum divides into two (1 of fig.); each of these

two then subdivides into two, making four (2 of

fig.); each of the four subdivides, so that eight

are formed, and tiie process goes on to sixteen,

thirty-two, sixty-four, &c., until a mulberry-

shaped mass of cells (3) is formed, all derived

from the original single cell or ovum. This pro-

cess is supposed to occupy about eight days, and

to occur while yet the ovum is descending the

fallopian tube, and about the end of that time

it reaches the womb, which has meanwhile been

prepared for its reception, and where it is de-

tained till the new being is more fully formed.

It is from tlie mass of cells thus produced that

the body of the child is gradually developed.

While conception is more likely to result from

connection shortly before or within a few days

after an “ illness,” there is really no period at

which intercourse may be had and conception

not be possible.

The Growth of the Offspring.—When the

ovum which has been fertilized by the action

ot the male element reaches the womb it is not

much larger than its original size, about the

of an inch. It becomes attached to the

walls of the womb in a peculiar way. Before

its arrival changes take place in the inner lining

membrane of the womb, causing that lining to

become much increased in thickness, and owing

to the increased thickness the surface is thrown

into ridges and furrows. The small ovum ap-

parently is detained in the womb by falling into

one of these depressions, and becoming buried,

as it were, by the ridges of the thickened wall

growing round and over it. About the third or

fourth week after conception the ovum Inis

become completely imbedded in the wall, in

which it forms a little swelling. Meanwhile

by this time the surface of the ovum is not

smooth and regular as it originally was, but is

Fig. 188.—Attachment of the Ovum to part of the wall of the

Womb. Part of the membranes covering over the front of the ovum

has been turned down.

covered by a set of shaggy projections, termed

villi. These villi are the result of changes going

on rapidly within the ovum. They become

imbedded in the substance of the wall of the
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womb, which completely surrounds the ovum,

and thus an intimate connection is effected be-

tween the body of the mother and the growing

offspring. At this period the condition of things

is represented in Fig. 188, where the ovum with

the shaggy projections of its own lining mem-

brane is shown resting on the wall of the womb,

which lias grown up around it so as com-

pletely to surround and cover it. The ovum

is thus shut u]D in a little chamber in the wall

of the womb, and is shut off from the cavity

of that organ.

In the early pei'iod of its formation the new

being is called an embryo, and in the later

period before birth it is called a feet us.

It is evident from Fig. 188 that as the em-

bryo grows the swelling in the wall of the

womb will grow larger and larger, and will

gradually encroach on the space belonging to

the cavity of the womb, until at length, with

increased growth, the part of the wall which

covers over the embryo will bulge right across

to the opposite side, will, in fact, come into con-

tact all round with the rest of the wall of the

womb, and will become merged into it. This

happens after the second month of pregnancy.

The shaggy projections, that have been men-

tioned as growing out from the wall of the ovum,

undergo increased growth at tliat part of the

ovum opposite to the part of the womb on which

it rests, and at that j4ace blood-vessels come to

occupy their intei’ioi’. At other parts of the

ovum they shrink and disappear.

Formation of Membranes and After-birth.

—That pai’t of the wall of the womb on which the

ovum rests undergoes special development, and
as the result of the special growth on the part of

both the womb and ovum at that place, a special

structure is formed, called the placenta, by
which tlie structures of the embryo and those of

the mother come into intimate relationship, and
in which the blood belonging to each comes into

such close contact that exchanges of material

can take ]dace between them. It is by means
of the placenta that the nourishment of the

growing offspring is obtained, it being a bond
of union between offspring and mother, the agent

through which nourishment is conveyed from

the blood of the mother to the child. The pla-

centa is also called the after-birth, from the

fact that after the birth of the child it is sepa-

rated and expelled from the womb. By the

end of pregnancy it forms a disc-like mass,

measuring 7^ inches across, | inch thick, and
about 20 ounces in weight. Connected with it

near the middle is the umbilical cord, by means

of which the growing embryo is attached to the

placenta. Running within the cord are two

arteries which carry the blood from the embryo

to the placenta. In the placenta the blood is

distributed in large spaces, and comes into close

communication with the blood of the mother,

by means of which its purity and nourishing

qualities are maintained. From the placenta

the blood passes back along the cord in a vein

to the embryo, to which it gives up the i-equisite

siqjply of material for continued life and

gi'owth.

To return to the ovum. We have seen that

after conception it divides into two cells, then into

four, and so on, till a mass of cells is produced,

which dispose themselves in such a way that a

hollow sphere is formed. It is from the outer

layer of this sphere that the shaggy projections

arc thrown out which become connected with

the part of the wall of the womb that has covered

over the ovum, forming an outer membrane.

On a part of the sphere the embryo begins to

develop, and as it gi’ows the parts of the sphere

beyond the place where it is developing rise up

round it, and finally meet and close over it.

Thus the embryo comes to be inclosed within a

membranous sac of its own, called the amnion,

while it maintains its connection with the parts

beyond by a cord, the umbilical cord. As the

embryo grows, fluid is formed within the sac,

and thus the embryo as early as the second

month is floating in fluid contained within a sac,

and connected with the wall of the mother’s

womb by means of a cord and the placenta.

With further accumulation of fluid the amnion

enlarges till it comes into contact with the

outer membrane already mentioned, with which

it becomes fused. So in the later stages of

pregnancy the foetus is freely movable in a

mass of liquid contained within a large sac

formed of the blended membranes, and is sus-

pended in the liquid by the cord, the other end

of which is attached to the placenta, which is in

close connection with the wall of the womb, the

womb itself being comjfletely filled by the sac

and its contents. In the course of labour the

membranes are ruptured and the liquid escapes,

in common talk “ the waters break.”

Progress of Growth at different months.
—In the course of the third month of preg-

nancy the ovum, with its growing embryo in-

closed within its membranes and floating in the

fluid, comes to occu]>y the whole cavity of the

womb. As the embryo continues growing the

womb must needs enlarge with it.

After the end of the third month of preg-
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Dancy the growing olfspring is now called a

foetus, and is so called till birth takes place.

At this time the foetus measures from 5 to G

inches in length, and weighs about 4 ounces.

Already at this time the sex is distinct, the

outline of the body is complete, the eyes and
cal’s are formed, and the nails have commenced
to form.

At the end of the fourth month the foetus

has increased to 7 inches in length and nearly

9 ounces in weight. A slight down, instead of

hair, begins to appear on the scalj) and surface

of the body, and brisk movements occur, though

they may not yet be felt by the mother.

With the end of the fifth month the length

has increased to from 8 to 10 inches and the

weight from 10 to 12 ounces. Early in the

fifth mouth the first movement is usually de-

tected by the mother, and this is called the

period of quickening, though, as lias already

been said, this is only the time when the mother

feels the movement, which has previously oc-

curred unperceived by her.

At six months the growing child is 11 to 12^

inches long and weighs more than a pound.

The nails are solid, and eyebrows and eyelashes

have begun to form.

In the course of the seventh month the

length increases to from 12^ to 14 inches, and

the weight is considerably increased by deposit

of fat under the skin. In the male child the

testicles begin to descend from the cavity of

the belly towards their proper position.

By the end of the eighth month the length

of the child is usually about 17 inches, and the

weight 4 to 5^ pounds. The skin is red and

covered with down. In the male child one

testicle has completely descended, usually that

of the left side.

At birth the average length is from 19 to 24

inches, and the average weight 7 pounds.

Male children are usually larger thaii female

children. While 7 pounds is an average weight

there are many variations. 5^ to 6 pounds

weight means a very small child, and 12 to 13

a very large child, but such extremes are now

and again met with.

The Duration of Human Pregnancy.—

The average duration of pregnancy is between

274 and 280 days, or about forty weeks. It is

roughly counted as nine calendar months. This

period should be estimated from the time of

conception to the time of birth. But the time

of conception, that is, the time when the male

element meets the ovum and enters into it, it

is impossible to learn, for the period of concep-

tion is not necessarily the same as the period of

sexual intercourse. The ovum may be fertilized

even before it has left the ovary, or in any part

of its course down the fallopian tube before

reaching the womb. Conception may not take

place thus for several days after intercourse,

or it may take idace shortly after intercourse,

according to the distance the spermatic fiuid

has to travel before reaching the ovum. The
time is, therefore, dated from the end of the

last monthly illness, and the usual course is to

count 280 days from the last day of the last

illness. Conception is believed usually to oc-

cur about a week after the end of the last ill-

ness; the duration of pregnancy is counted as

nine calendar months, so that the time of con-

finement as likely to occur nine mouths and

one week from the last day of the last illness,

that is about 280 days. This supplies a ready

method of counting. From the last day of the

last illness reckon nine months forwards, and

add seven days. Thus, a woman ceased to be

ill on the 7th January; nine months forwards

gives the 7th October, and adding seven days,

we have the 14th October, as the probable date

of delivery. A shorter method is to count three

months back instead of nine months forwards,

and then add the seven days. Thus three

months back from 7th Januai’y is, of course, 7th

October, and seven days gives 14th October as

before. As another example, suppose the 10th

February to,be the last day of the last illness,

three months backwards gives the 10th Novem-

ber, and adding seven days we get November

17th as the probable date of confinement.

This method of counting is based on the fact

that, as a general rule, the monthly illness ceases

during jn'egnancy. But the ovum that becomes

fertilized may not be the one whose ripening

was at the time of the last monthly illness,

but it may be the ovum of the succeeding month

whose matuiing was not attended by the month-

ly discharge, because conception had occurred.

That is to say, conception may have occurred

either within a few days after the last illness, or

immediately before the succeeding illness was

due. This gives a difi’erence of three weeks.

If, then, one has accurately known the last day

of the last monthly illness, and has properly

counted 280 days (or nine months and seven

days) from that time, and if the confinement

does not occur within a week after the estimated

date, it may be expected not to take place for

an additional fortnight, that is altogether three

weeks after the originally fixed date.
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While 280 days have been mentioned as the

ordinary duration of human pregnancy, there is

good reason for believing that very considerable

variation in the length of time may occur, and

yet the pregnancy be a perfectly natural one.

Cases are on record where the only possible

conclusion was that pregnancy had extended to

295 days. In Scotch law and according to the

French Code the utmost limit is 300 days.

Signs of Ppegnancy.—It may at the very

outset be observed that up to the fourth month

it is not possible to obtain any certain sign of

pregnancy. Indeed, it may be said that the

eio-hteenth week is about the earliest time when

any really reliable evidence can be piocuied.

It is possible for experienced persons to be de-

ceived even long past that period, and women

who have already borne children are occasion-

ally themselves under the delusion that they

are with child up to a time very close on that

at which confinement would be expected. At

the same time there are signs present very early

in the course of pregnancy that, in ordinary

cases, are accepted as sufficiently conclusive,

which, however, ought not to be taken as satis-

factory evidence against a woman protesting

against such a conclusion. These early signs

are;

stoppage of the monthly illness,

morning sickness, and

changes in the breasts.

Stoppage of the monthly illness {cessation

of menstruation) is usually the first sign of

pregnancy, for as a general rule throughout

pregnancy there is no discharge whatever. There

is, however, a number of cases in which the

monthly illness does not cease immediately

after conception, but goes on for a month or

two thereafter, creating some doubt in the

woman’s mind as to the period of conception.

In a smaller number of cases the illness occurs,

almost as usual, up to even the fifth or sixth

month, and in much fewer cases seems to occur

regularly throughout the pregnancy. Some

doubt may be occasioned in such cases, as has

been already said. It is, however, much more

important to remember that the monthly illness

may cease for many reasons totally unconnected

with pregnancy. It is quite common for the

illness to become very irregular, to recur at

long intervals, or to cease altogether for many

months in young persons, as an effect of a

depressed general system, or of some distur-

bance of health totally unconnected with the

generative organs. Various disorders of the

generative organs also cause interruption of the

periodic illness for long periods. While, theie-

fore, cessation of the illness in a married woman

will quite properly lead one to suspect the oc-

currence of pregnancy and to seek for further

evidence, it would be grossly irnproperon account

of this alone to suspect anything of the kind in

the unmarried. Unfortunately this has too often

been done most unjustly and with most un-

happy results. Such a sign as this must not be

interpreted by itself. For instance it has hap-

pened that while, as regards the womb itself

the illness has occurred, the discharge has not

found an outlet owing to some obstruction of

the passajres. The discharge has been pent up

within the cavity of the womb; and this has

gone on month after month, the material accu-

mulating within the womb and producing en-

largement, and when it has gone on long enough

the appearance of swelling of the abdomen.

Such swelling, taken with no ai)pearance of

monthly illness, has seemed conclusive evidence

of pregnancy, with gi'ievous results to innocent

persons. By itself then this su])pression of

monthly illness is not to be held as offei’ing any

sufficient evidence one way or another.

Morning sickness is another common occur-

rence early in pregnancy, but like the former it

is not constant, nor yet is it reliable. It is

specially in the morning and early part of the

day that the sickness is felt, hence the phrase

morning sickness,” and it wears off as the

day advances. The feeling of sickness is gene-

rally accompanied by vomiting. It is common-

est in the first months of ijregnancy, beginning

about the fourth or fifth week, and often dis-

appears after the womb begins to rise iq) into

the cavity of the belly, that is in the course

of the fourth month; but it occasionally lasts

through the whole nine months, producing much

distress and great exhaustion. After the few

early months it may disappear to return during

the last months, owing jirobabl}'- to local irrita-

tion of the stomach caused by the proximity of

the much-enlarged womb. Many mothers hardly

sutler from it at all. Others are not afflicted

with sickness, but with other kinds of digestive

trouble, heartburn specially, water-brash, flatu-

lence, acid indigestion, and so on. Different

persons are affected in this respect in different

ways, and even as regards the same person the

course of one pregnancy may be very different

from that of another. One curious form of

digestive disturbance is the aversion that may

arise for certain foods formerly enjoyed, and
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the craving for others of an unwholesome, and
in some cases, even loathsome character.

Changes in the breasts begin in the early

weeks, and are at first feelings of fulness and
tenderness, and sometimes even of sharp pain.

The breasts feel firmer to the touch also, and
the veins of the skin overthem are more marked.

About the ninth week the nipple is more erect

and prominent from the greater supply of blood.

Around the nipple is a dark circle, called the

areola. After the ninth week the colour of this

areola deepens, and the areola itself becomes

larger; the little elevated points present in the

ordinary condition of the breast become more

prominent and marked. These appearances are

always much more pronounced in dark than in

fair women. In dark women also about the

fifth month an outer circle of faint colour

may be perceived, called the secondary areola,

which has been described as presenting the

appearance produced on a dingy white, or

tinted surface, by drops of water falling on it,

and taking out the colour. The deepening

of colour is due to the deposit of an addi-

tional quantity of pigment in the deep layer

of the skin, and since the deposit is mox’e or less

permanent the change is most marked in first

pregnancies. Increased darkness of colour also

occurs in a line about a quarter of an inch broad

along the middle line of the belly from the navel

downwards. In some women also patches of a

yellowish-brown colour appear on the forehead,

cheeks, breast and neck, which, however, dis-

appear shortly after the birth of the child.

These signs, then, of suppression of the

monthly discharge, morning sickness, and simi-

lar digestive disturbances, and changes occur-

ring in the breasts are the earliest indications

of the pregnant state. Not one of them, how-

ever, taken alone is to be regarded as offering

satisfactory proof of that condition, but all

taken together, while not affording conclusive

proof, are to be regarded as very strong pre-

sumption of such an occurrence.

Among the later signs of pregnancy are-

enlargement of the abdomen,

movements of the child—quickening, and

detection of the sounds of the child’s heart.

Enlargement of the abdomen does not occur

till towards the fourth month, when the womb

begins to rise upwards from the cavity of the

pelvis (p. 22) into the abdomen. In the earlier

weeks the increased weight of the womb, due

to its added contents, causes it to sink more

deeply in the pelvis, and this produces in the

second month rather a flattening of the surface

of the belly. By the fourth month the womb
requiring increased room has risen upwards,

and may be detected above the edge of the bony

ridge in front. By that time the person will

be conscious of an increasing tightness of the

dress, and by the end of that month the hollow

round the navel is less marked than usual. A
progressive increase in size occurs till at the

seventh month the hollow has disappeared, and

the navel is on a level with the. rest of the skin,

after which time it begins to extend beyond the

general surface. But, as with the other signs, this

one must not be considered alone, for a tumour

in the belly, dropsy connected with the ovaries,

discharges pent up within the womb, as already

noted (p. 487), and other causes will produce en-

largement, which only skilled persons can distin-

guish from one another. Nor yet can this sign

be taken along with that of suppression of the

monthly illness as conclusive evidence of preg-

nancy, because monthly discharges prevented

from escaping will occasion both conditions.

Movements of the Child— Quickening.

—

A
mother first becomes conscious of the movements

of the child in the womb at a jxeriod, roughly

stated, about the middle of pregiiaucy. More ac-

curately it is from the sixteenth or seventeenth

week of pregnancy onwards that the movements

may be detected, and if the date be noted it

affords valuable aid in determining the probable

time of delivery. The period at which tliese move-

ments are felt is called the period of quicken-

ing, because it was thought that then for the first

time the child became active. In reality it is ac-

tive before this, but about this time the enlarging

womb comes into contact Avith the belly walls,

and so the movement becomes sensible to the

mother. The sensations are actually due to

movements of the child, kicks, movements of

the knees, &c., and are at first felt as feeble

flutterings, which, as pregnancy advances, be-

come more and more pronounced, till they may

even occasion pain and cause the mother to cry

out. By tlie fifth month tliey may be excited

by pressing with the hands fronx the oxxtside on

the belly walls. Iix later stages the xxxovemeixt

is easily visible, axxd one may be able to feel

with the hand tlie outlixxe of a knee, &c-> J'-s it

passes along the wall of the womb. Now this

is one of the most convincing signs of preg-

xiancy; bixt it is yet possible to be ixx erx’or re-

garding it. Rapid movemexits of gas ixx the

intestine, irregular coixtractioxis of the nxuscles

of the belly wall, heaving movements dixe to a

bulging of the wall of a large artex’y (aneurisxn).
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&c., may be mistaken for movements of a child,

and have been so mistaken by women who had

previously borne children. Moreover cases of

what have been called “ phantom tumour” have

occurred, in which enlargement of the belly

and the sensation of jerking movements were

due to spasmodic contractions of the muscles of

the walls of the belly.

The detection of the sounds of the child’s

heart is a sign which affords unmistakable evi-

dence of pregnancy. The beating of the child’s

lieai’t maybe detected about the eighteenth week

of pregnancy. It is found by placing the ear

on the belly at a i^art midway between the

navel and the bony part at the bottom of the

belly and a little either to the left or right.

Instead of applying the ear directly the ste-

thoscope is commonly used. The beat is dis-

tinguished from the pulse of the mother by its

rapidit}’'. It generally ranges from 130 to 160

per minute, and is ruiore rapid in female than

in male children. The position mentioned is

the one in whicli the sound is heard, because at

this stage of pregnancy the child is usually

placed head downwards, with its back forwards

and to the left or right, usually to the left.

Some portion of its back is thus brought into

contact with the front wall of the womb, and

as the womb is in contact with the belly wall

the sound is conducted. The child may, how-

ever, be lying in some unusual position, so that

the sound is not conducted to the place men-

tioned, and it may be difficult to find any part

of the belly wall at which it is heard. While,

therefore, the detection of the sound is conclu-

sive evidence of the presence of a child and of

its life, the non-detection must not be taken as

conclusive evidence of there being no pregnancy

or of the death of the child. It will, therefore,

be understood that this is a sign I’equiring to be

sought for by a skilled person.

There are other signs a physician would en-

deavour to find to confirm his view of the pre-

sence or absence of pregnancy, but it is needless

to detail them here.

On the whole, then, it will be evident that it

is not always an easy matter to settle definitely

whether a person be pregnant or not. The
absence of the monthly illness, the occurrence

of morning sickness, of changes in the breasts,

and of enlargement of the belly may lead one

to entertain a strong positive opinion, and yet

that opinion may be mistaken. If, however, a

competent person detects with certainty the

beating of the child’s heart, continued doubt
is not possible. This cannot, however, be de-

tected much before the fifth month. The neces-

sity for caution in coming to any conclusion,

particularly in certain circumstances, cannot,

therefore, be too strongly insisted on.

The Management of Pregnancy.—The
months of pregnancy are periods of consider-

able anxiety and trouble to most women, and

are especially so to those who pass through

them for the first time. It is natural that

women, pregnant for the first time, should

seek advice and counsel from more expei’ienced

female friends, who ai’e as a rule too willing to

offer the results of their experience, and to im-

press their lessons on the mind of their less

experienced friend. As a rule, however, the

advice is as various as it is plentiful, and often

very conflicting. It is, moreovei’, so often ac-

companied and enforced by narrations of mis-

fortune and trouble that the mind of the receiver

is often perplexed and confused, but also filled

with grave fears, which she can hardly utter.

Now it must not be forgotten that pregnancy

is a natui’al process, that nature is usually suf-

ficiently able to accomplish well her purposes,

and that the vast majority of pregnancies if

allowed to pursue, without meddlesome inter-

ference, their natural course end naturally,

easily, and successfully. The woman, who is

looking forward with some quite natural anxiety

to the birth of her child, should turn a deaf ear

to the tales of woe, which friends too often de-

light to communicate, and should endeavour to

preserve a cheerful and equable frame of mind,

which is the only condition justified by the facts.

She ought early in the months of her jDregnancy

to determine who shall be her medical attendant,

and if she has any doubts or misgivings, or

really wishes advice on any particular point,

she ought without hesitation to go to him for it.

If she has made even an ordinarily good choice,

she will find her doubts removed, and her mind
quieted, and will have an authority, to whom
the advice of her friends can be submitted, and

by whom it can be, without offence to them,

satisfactorily disposed of.

Much may be done by piirsuing a regular

method of living to make the months pass in

comi^arative ease and comfort. To aid in ac-

complishing this some general directions will be

given.

Food.—Thei’e is no special diet suited more
than another to the pregnant state. The rule

is plain nourishing food at appropriate and re-

gular intervals. Very rich and highly-seasoned

dishes are undesirable. In some cases there is



490 EXERCISE, &c., DUEIXG PREGNANCY. [Sect. XVII.

a craving for certain articles, and provided they

belong to the nourishing class of foods, the

yielding to the craving in moderation is not to

be denied; but in a few cases the craving is for

unwholesome and nauseous substances. This is

to be considered as morbid, and outrht to be

held in restraint not only by the person herself,

but also by all who surround her. Stimulants

are neither necessary nor desirable in ordinary

circumstances. It is not denied that they are

often useful and perhaps also necessary, but the

usefulness and necessity ought to be judged of

by the medical attendant and not by the patient

herself or her friends.

In the later months a bandage, broad in fi’ont

and narrow behind, if properly fitted so as to

support the womb without compressing it, will

give much comfort. It should be put on while

the person lies in bed on her back, and should

be removed at night.

Clothing should be carefully adapted to the

varying condition of the person, and should

never be at any part tight fitting. Enough has

already been said on the subject of coi'sets

(p. 473), but in the pregnant condition their

evils are much increased. “ The Romans were

so well awai'e of the mischief caused by com-

pression of the waist during gestation, that they

enacted a positive law against it; and Lycurgus,

with the same view, is said to have ordained a

law compelling pregnant women to wear very

wide and loose clothing.”

Exercise.—During the early months of preg-

nancy there is difficulty in taking walking exer-

cise, because the womb sinks down lower than

usual on account of its increased weight, and

makes walking attended with discomfort if not

actual pain. When the womb has risen up-

wards, owing to its requiring more space, this

difficulty becomes less, and thus during the

middle months of the nine, exercise is more

pleasant and less fatiguing. Towards the end

of pregnancy it becomes increasingly difficult

because of the size and weight, and also because

the joints become more lax in preparation for

the period of delivery. Gentle, regular, and

moderate exercise, obtained by walking, should,

however, be per-sisted in throughout the whole

period, never, however, so as to cause jiain.

The patient must not allow her inclination to

ije completely at rest so to overcome her as

to prevent her obtaining the slight change and

beneficial stimulus, which a short period in the

open air will secure to her. In particular the

desire to avoid the public gaze ouglit not to

keep the person completely indoors for the last

month or two of pregnancy as it too often prac-

tically does. Gentle carriage exercise need not

be forbidden, but jolting over rough roads is

plainly likely to be injurious. Lengthened

shopping expeditions and such like are too fre-

quently the cause of miscarriage during the

early months as well as during the later

months. While more rest is needed than in

the non-pregnant ^ate, an increased amount of

rest ought not to be j)ermitted to lead on to idle,

lazy, and indolent habits.

Bathing.—Baths should be taken in modera-

tion, extremes of heat and cold being carefully

avoided.

The Breasts require some attention. Pain,

sw^elling, and tenderness of the brejists are

among the early signs of pregnancy, as w’e have

seen, and require no special attention. But if

the breasts are small and ill-developed, and the

nii:>ples pressed in as they may be by the pres-

sure of stays, trouble after delivery may be

saved by drawing them out with the aid of a

breast-pump, or the ordinary breast-exhauster

(Plate VIII.). Should the nipples be tender the

best means of toughening them is by the use of

the tannin and glycerine of the chemists. The

use of alum and whisky is too apt to make

them liard with a tendency to crack.

Medicine.— It is a matter of the greatest

moment, for the comfort of the patient, that

daily movement of the bowels be obtained.

This ought if jjossible to be secured by diet

—

the use of oatmeal, fruits like figs, prunes,

stew'ed apples, &c. Sometimes medicine is

needed, and many take a dose of castor-oil at

regular intervals. It is comparatively safe,

though nauseous, but it often occasions “false

pains” near the termination of the pregnancy.

The writer is in the habit of recommending

not castor-oil but Hunyadi Janos mineral water.

If there is any doubt at all of obtaining daily

an easy and sufficient movement of the bowels,

he advises the mineral w^ater to be taken each

morning before breakfast, in the quantity the

patient finds suits her, and it ought to secure a

gentle motion wdthout purging after the lapse of

an hour or two. The avei'age quantity is a claret

glassful, but the patient shonld begin wdth a

small wdne-glassful and go up, if necessary, till

the suitable quantity is found. It should be

then regularly taken. It is a sini])le remedy,

])ractically incapable of doing harm, and its use

he has found, over and over again, to conduce

greatly to the health and comfort of the ])atient.

No other medicines should be employed wdth-

out proper advice.
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LABOUR AND ITS MANAGEMENT.

The Stages of Natural Labour.—Natural

labour is the process by which the child is ex-

pelled from the womb and born into the world.

It occurs at the end of the ninth calendar month

of pregnancy, or, as has been alieady men-

tioned,°about 280 days after conception. It pro-

bably begins at the time when a monthly ill-

ness would have been due, counting such illness

as recurring every twenty-eight days, that is to

say, at the time when the tenth monthly illness

from the time of conception would have become

due. As we have seen, the womb is composed

largely of muscle. As pregnancy advances it

becomes greatly enlarged to make room foi the

growing child. Its walls also become greatly

increased in thickness, and the muscular fibi es

become increased not only in number but also

in size. The chief foi’ce in labour is the con-

traction of these muscular fibres. The fibres

are so arranged in the walls that when they

contract and shorten they tend to diminish the

size of the womb and of its cavity, and thus act

in the direction of squeezing out of the womb

its contents. The walls are so strong that when

they contract in this way they exert a very

great force, and are thus able to overcome very

great resistance to the expulsion of whatever

the womb contains. The amount of resistance

will depend on the bulk of the contents—on

the size of the child—and on the width of the

passage through which the child has to pass

before reaching the outside. The first resis-

tance, however, occurs at the mouth of the

womb, which is closed or at least not much

wider than to admit the passage of anything

thicker than an adult’s finger. The child can,

therefore, make little advance along the passage

till the mouth of the womb has been sufficiently

dilated or stretched, and this opening up or

dilatation of the mouth of the womb is, accor-

dingly, the first thing to be accomplished in the

labour process. It forms the first stage of

labour.

It has been already mentioned (p. 485) that

the child is inclosed in a bag of membranes,

floating in a liquid (the waters), having a

cord attached at the navel by which it is con-

nected with a mass called the placenta or after-

birth (p. 485) attached to the inner wall of the

womb, by means of which union with the mo-

ther is maintained. By the contraction of the

muscular walls the bag of membranes, with its

contents of watei’s and child, is pressed on and

forced in the direction of least resistance, that

is, against the mouth of the womb. The mouth

being slightly open the membranes and their

contained fluid bulge into the slight opening

and are a very active agent in widening it.

Sometimes the mouth of the womb is rather

rigid and the force pressing the membranes into

it is so great that the pressure of the fluid bursts

them, and a gush of water takes place
—

“ the

waters are broken,” as the phrase is. The jjart

of the child’s body that is directed downwards

—usually the head— is then pressed directly

against the mouth of the womb, but it being

laro-er and not able to insinuate itself into the
O

small opening as the bulging membranes did,

dilates it much more slowly, and the labour is

all the more tedious. During the fir-st stage of

labour, then, it is desirable that the membranes

should remain unruptured and that the “ wa-

ters” should not escape.

It is the contractions of the muscular walls

of the womb that occasion the pain characteris-

tic of labour. They are not continuous, but last

only a brief period, so that there are periods of

pain followed by periods of freedom from it.

The intervals of rest prevent exhaustion of the

muscular walls and also of the mother, and at

the same time permit the mouth of the womb

to be gradually and gentl}’^ opened up without

risk of injury, while the child also is allowed an

interval to recover from the compression which,

in the later stage of labour, each contraction

exerts on it. The pains during this first stage

are of a cutting or grinding charactei', and are

usually trying to the mother, because she feels

as if no progress were being made by them.

She is often, on this account, irritable and rest-

less under them, frequently changing her posi-

tion and uttering complaints. A considerable

interval elapses between each pain in this stage,

perhaps twenty or thirty minutes at first, but

the interval gradually lessens as the opening up

of the womb becomes more nearly sufficient,

till towards the end of this stage they may be

returning every five minutes or oftener. The

pain is usually felt more in front. While this

stage lasts efforts of straining or ])ressing down-

wards do not render any assistance in open-

ing up the mouth of the womb, and they ought

not to be encouraged, since they throw away

the patient’s strength, which ought rather to be

reserved for the second stage, when they are of

great value. It is of advantage, however, for

the patient to move about her room, and in-

terest herself in some gentle occupation during

the intervals of rest, rather than confine herself

to bed.
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The second stage of labour begins when
the mouth of the womb is sufficiently widened
to permit each contraction of the womb—each
pain—to urge the child through the opening
and down the passage to the outside, and it

ends with the birth of the child. Durincr thisO
stage the bag of fluid is no longer a help, but
rather a hinderance, and, therefore, it is proper

for the attendant to introduce a finger into the

passage, and when a pain occurs to pi’ess the

point against the bulging and stretched part so

as to burst through it. This permits the escape

of the water and allows the advancing part of

the child to come directly into contact with the

walls of the passage, which it is best able to

stretch. The upper and inner end of the pas-

sage is formed of the bony rim of the pelvis

and is practically unyielding, so that the child

in advancing through it must have its body
compressed and moulded to permit of its pas-

sage. Were the pains constant the continued

compression might be injurious to the child,

and so the intervals of rest, though brief, are be-

neficial. The remainder of the canal is formed

of soft and yielding structures, which the ad-

vancing pai’t of the child stretches with more
or less ease. But here again the periods of con-

traction, followed by intervals of rest, permit

the parts to be stretched to some extent and

then to be released from pressure. Thus the

widening of the passage is accomplished gradu-

ally and without risk of injury.

During the second stage the patient naturally

fixes her body, bends the knees up towards the

body and the head towards the chest, grasps

something fixed with the hands, and holding her

breath presses down. The pressure thus exerted

by the walls of the belly greatly aids the process

of delivery. During this period, therefore, the

patient remains in bed, and the more quietly

she lies, the more fiimly she holds her breath,

while the pain lasts, and the more vigorously

she presses down, the more speedy will be the

termination of her suffering. In a few cases,

when the child is advancing with great rapidity,

and the parts are being stretched too quickly

and forcibly for safety, one does not permit the

patient to have anything to grasp, and, instead

of urging her to hold her breath and press
|

down, one asks her to cry out, to refrain as much

as possible from pressing down, and thereby to

prevent the pre.ssure by the walls of the belly.

The pains during the second stage are felt at

the back, and the patient is much aided by some

one pressing the back firmly with the palm of

one or both hands. Towards the termination

the mother feels something pressing low down,

and the bulging and opening out of the exter-

nal parts indicate the near approach of delivery.

The advancing part of the child appears at the

external opening, which it widens as the pain

occurs. With the interval of rest it retreats.

When another pain occurs it advances further,

stretches the opening still more, and with an-

other interval again retreats. The child may
seem just about to be born, when the pain

ceases for a minute or two, and it goes back

again. This sometimes disheartens a mother
somewhat, but it is desirable, for it permits the

gradual widening of the opening, and dimin-

ishes the risk of tearing. Finally, with a great

effort the first part of the child is born, the rest

of its body quickly follows, and the delivery of

the child is accomplished.

The third stage of labour, however, re-

mains. It consists in the expulsion of the after-

birth, with which the cord passing from the

chikbs navel is connected, and it is usually un-

acconqianied by much pain, and occurs within

from five to thirty minutes of the birth of the

child. It is often expelled from the womb
when the child is born, and lies in the jmssage

for a little time, till it is removed by gentle

pulling on the cord by the attendant, or ejected

by contractions of the walls of the passage it-

self.

The after-birth is separated from the wall of

the womb by its contractions. But with its se-

paration blood-vessels of the mother are opened

and a raw surface is left. From this for an

instant blood escapes, in considerable quantity,

but is speedily checked by the contraction of

the womb, which now becomes permanent,

squeezing the mouths of the bleeding vessels

together and thus closing them. Some blood

remains in the cavity of the womb, which is re-

duced by the contraction to very small dimen-

sions. It gradually oozes away as discharge.

Any clots that remain do not escape so readily,

and excite small contractions to get rid of them.

These are the occasion of the after-pains. So

that the more thoroughly the womb is emptied

of all clots after the separation of the after-

birth, the fewer will be the after-pains; and

they will be severe and troublesome for a day

or two if any quantity of clots has remained be-

hind. Usually after-pains are absent in a first

labour.

The Duration of Labour varies naturally

with the size of the child and the width and

capacity of the canal through which it must
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pass, as well as with the age, vigour, and build

of the patieut. It is longer in first labours than

in those subsequent, on an avei’age twice the

length. The average for fii’st labours is roughly

twelve hours, and for others six. The first stage

occupies generally two-thirds of the whole time.

At the same time it is not possible to gauge

what is likely to be the time occupied during

the later stages from that occupied by the first.

For a labour which has begun quickly and gone

on quickly for some time may become much

slower as its termination approaches, or the re-

verse may occur.

The Position of the Child in Labour.—

In the womb even in the early months of preg-

nancy the child usually bends forwards, and iii

the later months the head is bent forwards

upon the chest, and the thighs bent upwards to

the belly, the knees and elbows also, and the

arms crossed and folded over the breast. This

is called the attitude of the child, and it suits

best the cavity in which it is placed.

It is usually the head that is directed down-

wards towards the mouth of the womb. At

full time this is the rule in 96 per cent of cases.

But other parts of the child may present them-

selves first at the mouth of the womb, and the

word presentation is used in referring to the

part of the child that thus offers itself fii’st at

the opening of the womb. Thus there are head

presentations as already mentioned occurring in

96 out of every 100 cases. The other exti'emity

of the oval which the child forms in the womb
may, however, be first, and thus there are said

to be breech presentations, in which the but-

tocks present first. This occurs once in every

45 births. The child may be across the mouth

of the womb—a cross or ti’ansverse presenta-

tion—and so a shoulder or hand, &c., descends

fii’st. These are happily rare, for they are very

unfavourable.

Usually the head descends first, with the face

directed backwards and to the right side, and

when it has advanced a considerable way it

turns slightly so as to make the face look di-

rectly backwards, and directed thus the child

is born, the back of the head passing outwards

and upwards in front of the mother, the face

sweeping round the back wall of the passage.

When the head has been born the face turns

upwards towards the mother’s right thigli, and

this movement allows the shoulders to descend

in the direction of the canal in which there is

greatest room. As soon as they have been born,

one in advance of the other, the birth of the rest

is easy. In its descent along the canal the

child’s head is moulded more or less in propor-

tion to the difficulty of the labour, so that when

born it has a peculiar elongated appearance,

which gradually passes off in the course of a few

days.

The Management of Labour.—Labour is a

natural process, and in the vast majority of cases

is best accomplished by nature’s own unaided

efforts, without any necessity of meddlesome

interference. It is only now and again that

interference is necessary or desirable. As, how-

ever, in nearly every case where interference is

necessary, there is a particular period when it

may be more easily and successfully employed

than at another, a woman in labour ought to

have from the beginning the services of a skilled

attendant. If on examination he finds every-

thing going on properly and natui’ally, it is a

great comfort and encouragement to the patient

to be told so, and if, on the other hand, he finds

something that requires active interference, he

can choose the best time for it, and is ready

for the emergency. It cannot, however, be too

sti’ongly stated that the cases where interference

is really necessary are not so common as is sup-

posed, are indeed rai’e in proportion to the

natural and unaided births.

The woman should be in a quiet airy room,

with a fire burning in the grate, and with all

proper conveniences at hand. Her companions

should be few, and cheerful. Of all the plagues

of a lying-in room that woman is the worst,

who beguiles the hours of waiting by relating

her experiences, and recalling all the horrors

and misfortunes of which she has heard as

attending the termination of pregnancy.

The bed should be prepared in the usual way.

On the top of the under sheet is then placed a

square of wateiq)roof, in the place over which

the patient’s hips will be as she lies in bed;

above the waterproof is a blanket folded into a

square of sufficient size. Or the blanket may

be folded so as to be of greater length than

breadth, and is so placed that as one jmrt gets

soiled it may be drawn forwards from below the

patient and a fresh portion thus brought under

her. It is well also to have a square of w^ater-

proof below the under sheet. On a screen before

the fire is hung, ready folded, another blanket

to replace the soiled one when it is withdrawn,

and also a sheet similarly folded. In the first

stajre of labour it is well to allow the woman to

be up, and moving about or occupying herself

between the intervals of pain. When the second
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stage conies on, she should get into bed, lying

on the left side with the knees drawn up and
fixed by means of the feet pressing against a

stool or such contrivance, while the upper part

of the body is fixed by the patient tightly gnisp-

iug a towel fastened to something at the head
of the bed. The strong downward pressure the

woman can thus exert is of great value in the

second stage, though it is only a Avaste of

strength in the first. The patient should have

on the clean clothing she means to wear during

her confinement to bed, but it should all be

well gathered up above the waist out of the

way of discharges, and lightly fastened round

the waist should be a petticoat which will pro-

tect the clothing to some extent, and be easily

slipped off over the feet, when the labour is

over.

At the commencement of labour, if the bowels

have not been properly moved for some time

befoi’e, it is well to clear them out by means of

an enema injection.

During the labour drink, cold water, &c., is

not to be refused, but, of course, ought to be

partaken of only in moderate quantities. A
warm cup of tea may be refreshing, but stimu-

lants are to be given only by medical orders,

and without such advice no drugs should be

taken wdth the idea of terminating the confine-

ment more quickly.

Just when the child is being born the patient

should refrain as much as possible from severe

pressing down, that the risk of tearing the parts

may be diminished. It appears also that the com-

mon custom of placing the hand over the ex-

ternal parts to hold against the advancing head

is more likely to lead to rupture than to pre-

vent it.

In anticipation of the birth of the child, its

clothing should be hanging before the fire, a

bath, warm water, a clean sponge, and some

good soap should be in readiness, also a pair of

scissors, and two pieces of linen thread, each

piece about a yard long, and twice doubled

with a good knot at each end, for the purpose

of tying the cord. Some olive-oil should also

be at hand. As soon as the head is born the

attendant should pass the fingers up to feel

whether the cord is round the neck. If it be,

the finger should be able easily to slip it over

the shoulder. One hand is then placed over

the outside of the belly, and grasping the womb,

as it were, gentle pressure is to be made follow-

in" it downwards as it descends. The body of
O

the child will usually be born within a few

seconds of the head without any further aid.

though gentle pulling may be made with one
hand on each side of the head, if aid seems

needed from threatened suffocation of the child

or other cause. Rarely the membranes are

not ruptured during labour, and the child is

born still inclosed in them. They must in such

a case be quickly torn, else the child will be

suffocated. The child is said in such circurar

stances to be born with a “caul.” This, of old,

w’as considered a sign of good omen, and sea-

men used to seek to obtain the caxd under the

belief that it protected the wearer fiom death

by drowning.

The Treatment of the Newly-born Child.

—As soon as the child is born it should be placed

in a position in which it may breathe easily, bed-

clothes being kept off its face, &c., and mucus
wiped from the mouth and nostrils with a clean

napkin. Usually the mere contact of its naked

body with the air causes a gasping movement
followed by regular breathing and lusty ci-yiug.

If this does not at once occur, it is ordinarily

readily induced by suddenly blowing in the

child’s face, smartly patting it on the buttocks,

rapidly rubbing the fingers up and down the

sides of the chest, or dashing a small quantity of

cold water on the chest. All these means, by
irritating the nerves of the skin, stimulate the

movements of breathing. In the meantime it

is jAi’oper not to tie the cord or separate the

child from its attachment to the mother. For

if the fingers be yjlaced on the cord pulsation

will often still be felt, indicating thdt the cir-

culation in the after-birth has not yet ceased,

and there is thus the possibility that the child’s

blood may still be aerated to some extent

through the mother. If the pulsation has

stopped, and the child’s breathing is not yet

established, the cord should be tied, and then

divided, and the child’s body should be quickly

plunged into a basin of warm water, the head

of course being supported, and then as quickly

removed from it, and cold water plentifully

dashed over the chest, then plunged again into

the hot Avater and again the cold dashed over

it, till by the sudden changes the breathing is

established. If these methods do not syaeedily

produce the desired effect, artificial respiration

must be resorted to. The little finger (quite

clean) of the attendant should be introduced

into the mouth and passed to the back of the

throat to sweep out any mucus there. Then

one of two methods may be adopted. Dr.

Howard, of New York, advises that the child

be supported on the attendant’s left hand and
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arm (as shown in Fig. 189), while the right

hand grasps the lower part of the chest. The

chest is steadily compressed for three seconds,

and then snddenly let go. After waiting for

Fig. 189.—Howard’s Jlethod of causing breathing in the newly bom.
]

three seconds the pressure is repeated, and so

on, ten to twelve times a minute. The second

method consists in the attendant, after cleaning

the child’s mouth, applying his or her OAvn mouth

closely to it, and the child’s nostrils being closed,

gently and steadily blowing till the chest is seen

to be inflated. On allowing the nostrils to open

the chest will fall again
;
they should be again

closed, and the blowing repeated. This should

be continued for a considerable time, at the rate

of ten to fifteen times a minute, and if any

eflfort to breathe be made by the child itself

the blowing should be timed to aid it.

In ordinary cii'cumstances little effort is

needed to excite breathing beyond the slapping,

&c., already noted. All that remains to be

done, then, is to tie and cut the coi’d. This is

done in the following way. Two pieces of linen

thread folded twice, each with a large knot at

both ends, are used. One piece is tied tightly

round the cord about 1^ inches from the belly,

and the other piece an inch further away. The

cord is then divided between the two 'pieces of

thread. Care must be taken that, in the act of

tying, the cord is not suddeidy jerked, lest it be

torn from its attachment to the belly, which

would occasion bleeding very difficult to stop.

Further, while the cord is being divided, care

must be taken lest the child by a sudden twist

brings fingers, toes, or other part between the

scissors. As soon as the child is separated from

the mother, it is handed over to be washed. This

process should be done quickly with warm water,

a clean sponge and a little good soap. Every

part of the body, but especially wherever there

are folds of the skin, must be carefully washed,

then thoroughly dried, and afterwards lighthj

dusted. Sometimes parts of the body are covered

with a white material which soap and water

will not remove. Let the nurse rub such parts

with oil, lard, or butter till a kind of lather is

produced, and then washing will readily re-

move it.

After the washing the stump of the cord

must be dressed. A square piece of linen is

employed, the stump is passed through a hole

cut in the middle, and the linen is then folded

over from above and below, and from each side.

It is then lightly not tightly secured by the

binder. The clothing suitable for the child is

given in detail on p. 444, and its feeding on

p. 438. It must receive no sugar and water,

nor any food except the breast milk.

The Tpeatment of the Mother after the

birth of the child. The first thing requiring

attention after the removal of the child is the

removal of the after-birth. If the hand has been

pressing down on the womb from the outside

during the birth of the child, this will probably

have aided the separation of the after-birth.

The hand is to be again applied on the belly

over the womb, which ought to be felt as a firm

roundish mass, and if the womb be grasped and

gently but firmly pressed downwards and back-

wards, a slight rubbing movement being at the

same time practised, the womb will usually be

found to grow smaller and firmer, and to de-

scend. The hand must follow it, the firm pres-

sure being continued, Avhen the after-birth will

be readily expelled. The after-birth is not to be

removed by pidling on the cord, only a gentle

pull is to be exerted on it, if the womb is con-

cracted, and merely to aid its expulsion, not

forcibly to draw it out. When it appears at

the external opening it is to be taken into the

grasp of the hand and twisted round and round

i considerable number of times. This coils the

nembranes, expelled with it, into a sort of rope,

and prevents any part of them being retained

in the womb, to give rise to severe after-pains.

After the removal of the after-birth, the hand

should be kept pressing on the womb for a

little time, and if it show signs of relaxing to

any extent by growing larger and rising up into

the belly again, slight rubbing will cause re-

newed contraction, and in a short time it will

remain firmly contracted.

The petticoat or other garment which has

been round the woman’s hips must now be

slipped over the legs and pulled out along with

the soiled blanket, &c., from under the patient,

who meanwhile remains lying on her back, ex-

erting herself as little as possible. A folded

and warmed napkin is placed bet-ween the legs
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to absorb tlie discharge, the clean warm blanket
within a folded sheet is pushed under her, and
a bandage applied round the waist. The ban-

dage should be shaped to fit her body and should
be fastened with safety-pins in front, a pad of a

couple of folded napkius being placed beneath
it and over the w'oinb. The bandacje is to be

fastened with a moderate degTee of tightness,

and adds much to the person’s comfort. The
clothing and bed-clothes are now adjusted and
the patient left to rest, the head being low.

Soon after the mother has been made com-

fortable she may have a warm drink, cup of

warm tea or such simple drink, hut no stimu-

lant. It is well as soon as the child is dressed

to put it to the bi’east, if the mother is not too

tired, for a few minutes. The contact of the

child’s mouth with the breast gently stimulates

the contraction of the womb, and tends to pre-

vent relaxation of the womb and bleeding. Re-

gularly every third hour thereafter the child

must be replaced at the breast (see p. 438),

whether there be milk or not. The effort at

sucking promotes the production of milk.

If the mother be thirsty a small quantity of

cold water or milk is not to be denied her, but

only a small quantity is to be allowed. After

the first application of the child the woman
needs a rest. The infant should be removed to

its own basket-bed, in order to permit a two or

three hours sleep to its mother. When she

awakes she needs food. The old j)ractice was

to give only tea and dry toast for several days

after confinement, and to deny rigorously all

cold drinks. This is absurd, and fortunately is

only now practised by the ignorant. The mo-

ther needs ffood nourishing food. It should be

provided her in small quantities at regular in-

tervals of three or four hours. It may consist

of boiled bread and milk, varied with beef-tea,

mutton soup to which only rice and parsley

have been added, about a breakfast-cupful at

a time with bread, and once or twice in the

twenty-four hours a cup of tea and lightly-but-

tered toast, if such be desired. Diet such as

this, if given in moderate quantities at the three

or four hours interval, will suit admirably for

the first two or three days. During the night

the food is al.so to be supplied. By the third

day a soft-boiled egg, switched, and given with

bread and milk, will be acceptable, or boiled

white-fish, with the cup of tea, beef -tea and

soup being also given as before. By the fourth

clay or thereby the diet may be varied with some

well-cooked minced meat or a lean In-oiled steak

or chop, with bread, and piece of chicken and

so forth. Thus gradually the diet will return

to what is usual, more detailed directions for

which are given on pp. 439, 440. Thirst is re-

lieved by small quantities of cold water or milk,

soda-water and milk, &c.

If by the third morning after the birth the

bowels have not been moved, a sufficient dose

of castor- oil should be given. Thereafter, if

medicine is required a wine-glassful of Hunyadi
Janos mineral water given in the morning is

best. Any difficulty in passing water will be

relieved by the application of flannel, wrung
out of hot water, over the lower part of the

belly and between the legs.

Throughout this time the mother remains in

bed, not being allowed to sit up for any purpose,

food being given by means of a drinking-cup,

and the discharges being passed into a bed-jDan.

Visito7's a7'e fo7'hidden.

Sitting up in bed is not to be allowed till the

seventh day, and then only for a brief period

for meals, and the patient must not be allowed

out of bed at all before the tenth day, and then

only for a few minutes, wrapped in blankets.

A fortnight after the birth is soon enough to

permit the mother to get up for any length of

time with clothes on. Even by that time she

should rise for say an hour in the forenoon and

an hour in the evening, and each day gradually

lengthen the time till after another week she

spends the better portion of the afternoon out

of bed. It is infinitely better for her to take

a long period of rest in order to rise thoroughly

recovered and with restored strength, than to

get up too soon and require to take soon to bed

again with full recovery impeded. Details as to

the management of the period of nursing are

given on pp. 438 to 448.

After-pains are of the nature of labour pains

on a small scale, and are due to irregular con-

tractions of the womb, owing to the ])resence of

blood clots and the ettbrt to expel them. As a

rule they do not occur after a first laboiu', and

may be greatly lessened after subsequent labours

by the method of following the descent of the

womb with the hand, and by the method of

removing the after-birth, which have been de-

scribed. They may be relieved by the applica-

tion, close up between the legs, of a thick pad

of flannel wrung tightly out of hot water. If

they are severe a single dose of twenty drops of

laudanum may be given. This is to be repeated

in two or three hours, only if really necessary.

The discharge from the womb for the first
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twenty-four hours after labour is of blood, and

contains sometimes small clots. It gradually

becomes less red, and by the third or fifth

day assumes a greenish or yellowish hue. It

has a peculiar odour. It gradually becomes

colourless, and finally ceases by the end of two

or three weeks. For the first few days the dis-

charge is to be promoted by occasional gentle

bathing of the external parts with warm water.

Strict cleanliness must be observed, and clean

napkins freely employed.

DISEASES OF WOMEN.

AFFECTIONS OF THE GENERATIVE
ORGANS.

Diseases of the External Parts.

Eruptions, &C—The skin in the neighbour-

hood of the external opening of the genital

canal is liable to many of the affections common

to the skin in other parts, and such affections

may affect the membrane lining the entrance to

the passage.

Thrush, for example, such as occurs in white

patches in the mouths of childi’en, is not in-

frequent. Refer to page 460. The treatment

described there is to be adopted.

Herpes (p. 317) is also found. It soon dis-

appears if kept smeared with vaseline or zinc

ointment, and if cleanliness be exercised.

Inflammatory Blush (p. 313), due to irritat-

ing discharges or the rubbing of opposed sur-

face, is to be treated by bathing with warm
water, then drying carefully, and dusting with

oxide of zinc powder.

Erysipelas is to be treated as advised on p.

314.

Eczema (p. 318) is usually due to irritating

discharges, to dribbling of urine, and is fre-

quently the result of diabetes (p. 303). It occurs

in very fat women, who perspire freely and are

not sufficiently given to frequent bathing. It

may spread from the inner surface of the passage

outwards over the skin, down the thighs, and
j

up over the belly, and round to the opening of
j

the bowel. The surface is red and leaking, crusts

form owing to the drying of the discharges, and
bleeding cracks are produced. The parts are

extremely sore and smai'ting, and painfully

itching. The intolerable itching causes frequent

scratching, which tears the tender surface, caus-

ing it to bleed. The main part of the treatment

bathed several times a day with warm water,
;

and some mild soap—glycerine or tar soap. Any
|

discharge from the passage, or any other appa-

rent cause, must, of course, be got rid of. Bathing

with warm lime-water, or warm water to which

a pinch of carbonate of (baking) soda is added,

relieves tlie itching. An ointment may then

be used made of oleate of zinc (60 grains) and

vaseline (2 ounces), or oleate of bismuth (60

gi’ains) and vaseline (1 ounce), or chrisma sul-

phur. In the absence of these the ordinary

oxide of zinc ointment, made with vaseline in-

stead of lard, will do; or a wash made of glycer-

ine (1 ounce), borax (60 grains), and rose-water

(1 ounce). Should such measures fail the pei”son

must consult a doctor, lest diabetes be at the

root of the trouble, or some irritating condition

of the urine.

Warts, of a soft kind usually, are found just

at the opening of the passage or just within.

Sometimes they exist in great numbers. They

may be removed by the use of glacial acetic

acid, very carefully applied. The top of the

wart alone is touched, and the application is

repeated daily till it disappears. The patient

herself should not attempt to apply it, as she

will certainly be unable to prevent the acid

running on to sound skin. Besides this, the

part should be frequently bathed, dried and

dusted. Any dischai’ge should be ti’eated.

Growths, called tubercles, much larger than

warts, also occur. They require skilled treat-

ment.

Sensitive Red Patches are occasionally

found just within the entrance of the passage.

They may be associated with small, red, sensi-

tive growths I’ound the opening of the urinary

passage. They occur about the time of the

change of life; they occasion much distress, and

are very difficult of treatment. It is almost

useless to mention treatment here, but any irri-

tating discharge should be removed, if possible,

and strict cleanliness should be observed. Some

dry cotton wool insei’ted just within the passage

will make walking more easy, and at bed-time

a plug of wool, soaked in a solution made of

equal parts of glyceilne and neutral acetate of

lead, will relieve pain. Any of the sensitive

grow'ths refei’red to require the aid of a surgeon

for their removal.

Itching’ of the Genitals (Pruritus).—This

is often a most distressing complaint. The

itching is intense, accompanied by burning heat

and tingling. It is commonest in women ad-

vanced in life, though it also occurs in the young.

The itcliing is usually aggravated by warmth,
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aud thus the suffering is most intense shortly

after the person gets warm in bed.

It is not necessarily accompanied hy an erup-

tion^ though it is tlie companion and effect of

such a disease as eczema, referred to on the

preceding page; but it may exist, to begin with,

without any eruption or any appearance of

change in the skin whatever. But as a result

of the scratching, from which the patient cannot

refrain, though it is painful, cracks, scratches,

&c., are produced, which bleed, and with the

continual scratching may become themselves

painful, and lead to the formation of scabs,

crusts, &c. This, however, is not the cause but

the result of the itching, in this particular

instance.

Treatment.—Such itching as has been de-

scribed is not to be regarded as a disease in

itself. It is to be looked on rather as a sign of

disease, aud its true cause must be searched for

and found, if it is to be satisfactorily treated.

A common cause is diabetes (p. 303). The

writer has seen several cases of this most annoy-

ing itching in elderly women, for which no

washes or local applications afforded more than

a temporary relief, and which had existed more

or less for months, and in one case a couple of

years, the cause of which showed itself at once

on an examination of the urine, and which dis-

appeared very soon after diabetic treatment

(p. 303) was resorted to.

The presence ofa constant irritation is another

frequent cause. The irritation may, however,

be of many varied kinds. It may arise from a

discharge of whites or other discharge from the

womb or genital passage, or the watery discharge

of cancer; it may be due to some condition of

the urine, excessive acidity, the presence of

oxalates (p. 302), stone in the bladder, or worms

in the bowel, or, and this is not to be overlooked,

it may be the result of the work of the parti-

cular kind of louse found in this region (p. 325).

A variety of other conditions may occasion

it,—a gouty or rheumatic state of body, various

unhealthy states of the womb, &c. &c. Besides

all these, it would appear sometimes to be due

simply to a condition of over-sensitiveness of

nerves of the part.

Each cause has its own appropriate method

of treatment, and it will usually require the

skill and patience of an educated medical man

to determine what that cause is, and what the

proper treatment ought to be. Without such

advice, the patient should try the effect of

frequent bathing, and syringing with tepid

water, to which a pinch of common baking

soda may be added, the parts being dried after

the bathing, and then lightly dusted with white

oxide of zinc powder. A lotion made of 60

grains of the acetate of lead to 2 ounces of water

is very soothing, or a lotion of I grain of bi-

chloi'ide of mercury to 1 ounce of water may be

tried. The latter is very poisonous, aud the

bottle containing it should be carefully labelled

and kept out of the way, lest accidents happen

from mistaking it for something else.

Inflammation round the external opening is

called Vxdvitis. It is not seldom met with in

infants and young children. Want of cleanli-

ness may be the cause, or injury, and it is not

necessary to suspect contagion' from the child

being ill treated, though, of course, such might

be the cause. The parts are red, swollen, pain-

ful, itching, and from them flows a mattery

discharge. If there is much pain and redness,

soothing poultices should be applied, warm bread

poultices or warm poultices of boiled mashed

turnips. If the parts are not acutely inflamed

bathe first with lukewarm water, and then with

a lotion made of 20 grains of sulphate of zinc

to 10 ounces of water. A gentle purgative of

calcined magnesia or effervescing citrated mag-

nesia is useful, and good nourishing food must

be given.

Boils and Abscesses form in this region.

Soothing poultices must be applied, aud any

matter present must be removed. This requires

a surgeon. Proper advice is all the more neces-

sary, as a rupture (hernia, p. 191) occurs here in

female children, and must not be mistaken for

an abscess.

Diseases of the Vaginal Passage.

Inflammation extending, that is, beyond the

mere entrance up into the canal, is called pro-

perly Vaginitis.

Its cause may be very various—want of clean-

liness, irritation of worms which have passed

up the canal from the bowel, the ju’esence of

foreign bodies, such as a pessary introduced for

a displaced womb, &c. Simple exposure to cold,

especially at a monthly period, seems capable of

producing it. It occurs, also, in the course of

diseases like mea.sles, small-pox, scarlet fever,

aud is more apt to be found in persons of de-

pressed general health. Irritating injections

may be its cause, and it may be the consequence

of direct infection.

Symptoms.—The passage is hot and tender,
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there is a sense of burning and smarting, beai-

ing-down pain, frequent desire to make water,

and pain in passing it
;
aching and throbbing

are felt in the passage, and walking is attended
^

with difficulty. The external parts may also be
^

swollen and inflamed. There is also dischaige,

at first of clear and then of yellowish mattei-,

which is often badly smelling. Aftei a shaip

attack the inflammation may pass of! in a few

days or weeks, or it may become chronic in pei-

sons whose vital powers are depressed.
^

Treatment.—In the period of acute inflam-
j

mation the person should be kept at rest in bed;

brisk saline purgatives, seidlitz- powders, oi

effervescing citrate of magnesia, should be given,

and mild food, milk, soups, &c. Sthnulo.nts

must not be given. Without skilled advice hot

hip baths may be given, or injections of water

as warm as can be comfortably borne. The in-

jection should be given with an enema syringe

(Higginson’s or Davidson’s, see Plate VIII.). The

nozzle should be of caoutchouc, five or six inches

long, and several openings should exist round

the extremity of the nozzle, not one at the very

point. The person should lie on her back, with

the hips raised. The water should be injected

slowly, and care must be taken that it escapes

quite easily. From a half to one gallon of wa-

ter may be used at one time, and the injection

may be repeated twice or thrice daily in sharp

attacks. After the injection a medicated pes-

sary of 3 grains extract of belladonna should be

pushed up into the passage and allowed to re-

main. It ffives great relief. When the acute

stage is past an injection of 30 grains sulphate

of zinc to 1 jnnt of water is to be used. At
the same time any bad state of general liealth

requires treatment if the disease is to be got

rid of.

Discharges from the passage (ir/a’i;es,ZeM-

corrhcea).—The lining membrane of the passage

is studded with minute glands, which produce

a clear thickish fluid for keeping the parts

moist. Under a variety of circumstances it is so

increased in amount as to appear externally as

a discharge. Just as when one has cold-in-the-

head, or catarrh as it is properly called, the

minute glands studding the lining membrane
of the nostrils pour out their discharge, which

ordinarily is simply sufficient to keep the nos-

trils moist, and there is in consequence a “run-

ning at the nose,” so, as the result of exposure

to cold or damp, the genital passage may be

affected, with catarrh and the discharge ap-

pear. It may be thin and milky in appear-
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ance, or thick and sticky, or yellowish. Com-

monly it is whitish, and has, therefore, been

called “the whites.” Besides being the result of

cold, it may occur as a symptom of depressed

health, in ])ale delicate girls for example, as an

expression of defective nourishment. It may
also be a consequence of yji’olonged nursing.

The discharge may originate, not in the pas-

sage, but in the womb itself, and may be the

expression of some disorder there. In pale,

weakly girls such a clear discharge may occur

at the monthly periods without any discharge

of blood. It will be the constant attendant of

chronic inflammatory conditions of the pas-

sage.

The subject of such a chronic dischai’ge usu-

ally complains of backache, discomfort in the

lower part of the belly, and general weakness.

This weakness may itself be the cause of the

discharge, but the occurrence of the discharge

will make the weak state of health all the

worse.

Treatment ought to be directed to the cause

of the disoi-der. In states of bad general health

efforts must be made to improve the general

health. For such a purpose the bowels must be

regulated, prefei'ably by such a gentle medicine

as a mineral water, for example a wine-glassful

of Hunyadi Janos each morning. A moderate

amount of exercise should be obtained daily.

Overwork of eveiy kind is most injurious, whe-

ther in the case of the married woman who has

a house and children to look after, or in that of

the girl who has some business occupation in

the workshop, wai'ehouse, office, or school, or in

the case of the girl going in for the higher edu-

cation. Easily digested, nourishing food is es-

sential. Change of air and sea-bathing are very

valuable, and quinine and iron tonics ought to

be administered. In the way of direct treat-

ment to the parts the person should restrict her-

self, failing advice, to simple measures. Warm-
water injections, and injections of a lotion of

sulphate of zinc (2 grains of sulphate of zinc to

1 ounce of water), are useful, or injections of

iron-alum of the same strength. If the dis-

charge be irritating, an injection of a lotion

containing ^ ounce of carbonate of soda (bak-

ing soda) to 1 pint of water, affords great re-

lief. If such measures fail competent advice

must be obtained. Indeed, where at all possi-

ble, such advice ought to be obtained from the

commencement, as the inflammation may ex-

tend up into the womb and onwards to the

ovaries, or to the bladder, and lead to very seri-

ous consequences.
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Fistula implies the existence of some un-

usual communication between the genital pas-

sage and the lower end of the bowel on one

side, or between the genital passage and the

urinary bladder on the other. The former is

called recto -vaginal fistula, and the latter

vesico-vaginal fistula. The commonest cause

of both arises in the course of labour. It may
be that the rent occurs in the process of deli-

very, either with or without instruments, from
the narrowness of the passage and the w’ant of

stretching capacity, or from the size of the

child. In such cases it is commonly the parti-

tion between the genital canal and the bowel

that gives way. It may result from long-de-

layed labour, when the head of the child be-

comes fixed and long -continued pressure is

maintained upon some part of the walls. In

such a case it is usually the division between the

passage and the bladder that yields. Part of

the wall has become so damaged by the pres-

sure that some time after delivery, a day or two

or a week or two, it separates and comes away
as a slough, leaving an opening, through which

the urine from the bladder finds its way into

the passage. While the former misfortune may
occur even with the most careful and skilled

management, the latter is commonly the result

of mismanagement, undue delay having been

allowed to occur in the use of instruments or

other means of hastening delivery. The same

unusual communications may be opened up by

the bursting of abscesses, by prolonged ulcera-

tion, by destruction of parts owing to cancerous

disease, by wounds, and so on. But there are

less frequent causes than those above men-

tioned. In the case of the opening between the

bowel and passage, matters from the bowel will

be passed by the genital opening, and in the

case of communication with the bladder, urine

will dribble away in an unusual manner. Other

results follow. The presence of discharges in

the genital passage foreign to it almost cer-

tainly occasions some degree of inflammation,

extending to the external parts, which be-

come inflamed and ulcerated, and occasion

much misery by their constant smarting and

itching.

Treatment of such conditions have become

much more hopeful in recent years, due mainly

to the skill of American surgeons Emmet and

Marion Sims. The treatment con.si.sts in an

operation for reuniting the edges of the tear.

It is, of course, in cases where the rent is com-

paratively simple, as in those arising during

childbirth, that the treatment is likely to be

[Sect. XVII.

adopted, and not in fistulas the result of cancer-

ous ulceration.

Tumours and Growths of various kinds

may occur in connection with the exteimal parts

of the genital organs or in connection with the

genital passage. An abscess may form on one

side of the external opening large enough to

block the opening, and may appear to the un-

skilled as a solid growth instead of a mere col-

lection of matter. Such might occur as a result

of inflammation, or from some slight blow or

bruise, or even from such a slight cause as the

tearing out of a hair. In a similar situation

there occurs, though rarely, a swelling due to a

rupture {hernia, see p. 191), a loop of bowel

passing down from the abdomen into a position

similar to that which it occupies in the male.

To mistake this for an abscess would be very

serious indeed. It can be reduced and pre-

vented from returning by the use of a proj^erly

fitting truss.

Cancer occasionally occurs on the external

parts, in the form of skin cancer (see p. 434).

Within the passage itself cancer does not often

occur, unless it extend inwards from the out-

side, or downwards from the womb. When it

is present, pain, bleeding, and a foul discharge

are among its usual signs, but nothing is con-

clusive apart from the opinion of a competent

medical man, who has made a thorough exami-

nation.

All sorts of foreign bodies have been found

in the passage, which have been passed in ac-

cidentally or by design. It is not uncommon

for a doctor to have to remove a pessary, in-

serted for treatment of displaced womb, which

has remained there for years, forgotten by the

patient, and has become almost fixed in the

parts, in the end producing inflammation, dis-

charge, «&c. The removal of such bodies should

be attempted only by skilled hands.

Diseases of the Womb,

Inflammation of the womb is a very wide

term, embracing a variety of diseases known to

medical men under special names, and requir-

ing special treatment. It will be sufficient here

to indicate the general features which the vari-

ous forms of the disease have pretty much in

common, and the general lines of ti’eatment

which can be safely adopted when medical aid

is not readily obtainable. If reference be made

to page 479 the distinction will be understood

between the body of the womb and the neck
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of the womb, which latter ends at the mouth,

opening into the genital passage. Inflamma-

tion, then, may attack both the body and neck

of the womb, or it may limit itself to one or

other. Further, the womb is largely comjDosed

of muscle, but, within, it is lined with a mucous

membrane, containing glands buried in it and

opening on the surface (inner). The inflamma-

tion may exist mainly in the muscular walls, or

it may be limited to the inner lining membrane.

Thus there may be inflammation of the muscular

walls of the hodij of the womb, or inflammation

of the lining membrane of the body of the womb,

and there may be inflammation of the muscular

walls of the neck of the womb, or inflamma-

tion of the lining membi'ane of the neck of the

womb.

Here are, then, four varieties of inflamma-

tion. Moreover, in each of these four cases

the inflammation may be acute or chronic, and

so there mav be eight forms of inflammation of

the womb. The symptoms, while presenting

similar general features, will vary somewhat

with each separate condition, and the treat-

ment, to be thorough, ought also to vary some-

what to suit the particular case. The extreme

advisability, therefoi’e, of any one sufiering from

any of the symptoms of disorder of the womb,

consulting a skilled medical man, ought to be

sufficiently plain.

Happily the inflammation of the muscular

walls, whether of body or neck of the womb,
may be dismissed with the remark that they

are comparatively rare. The common form,

and it is, in its chronic form, extremely com-

mon, is inflammation of the lining membrane

of the neck of the womb, and to that attention

shall be confined, note being taken in the course

of its description of any symptom indicating

that the inflammation has spread uj^wards to

the lining membrane of the body of the womb.
Symptoms.—The common symptoms of in-

flammation of the lining membrane of the neck

of the womb, when not of an acute form, are

profuse discharge of whites, some amount of

pain in the small of the back, worse with stand-

ing or walking and inci’eased at the monthly
periods, aird a sense of indifferent general health.

If the disorder has lasted for a considerable

time the patient will of necessity suffer from

general debility to a greater or less extent, and
will be paler than is consistent with health.

Her digestion is almost certainly disturbed, and
she may suffer from depression or nervousness,

and a variety of pains and aches, now in one

part of the body and now in another. The

bowels are probably confined, and the urine is

dark and thick. The dischai'ge that appears

externally may be glairy and clear, like white of

egg before being boiled, or may be white or

yellowish matter.

If the attack be acute thei’e are pain and ten-

derness in the pai’ts, throbbing with a feeling

of bearing down, irritation of the bladder and

frequent desire to pass water, and the discharge

is often tinged with blood and of an offensive

smell.

It is to be noted, however, that inflammation

may exist for some time without pain, or any

other symptom, except that of a profuse dis-

chai’ge of ‘‘whites.”

Causes of the disease are numerous. Ex-

posure to damp and cold, especially in those of

feeble health, insufficiently nourished, and who
fail to obtain sufficient exercise and fresh air,

the irritation of a displaced womb, or instru-

ments introduced into the jmssage to restoi’e a

displaced womb to its proper condition, the fre-

quent use of irritating injections, and various

other causes may produce it. It is excessively

common in married women who have borne

children, and too prolonged nursing may with

them excite its occurrence. Nor must excessive

intercourse and direct infection be omitted in

the list of causes.

The condition of the parts is very much that

of an inflamed and swollen throat. The lining

membrane is swollen and congested, and the

dischai’ge proceeds from the glands which exist

in it in enormous numbers, just as from a swol-

len and inflametl throat there proceeds exces-

sive “defluxion.”

The inflammation of the lining membrane
of the body of the womb is attended by dis-

charge similar to the other, but in greater

amount, and disturbances of the monthly ill-

ness—irregularity, excess, or diminution—are

more common. Marked nervous symptoms are

often produced by it. The person is fretful and

despondent, may suffer from frequent headache,

limited to the top of the head, and from other

pains resembling neuralgia, and the dragging

pain in the back is very marked. But any dif-

ference in symptoms is rather one of degree

than of kind.

A not uncommon cause of this condition is

sudden stoppage of the monthly flow from cold

and the irritation of matters retained in the

Mmrnb after confinement or miscarriage.

Treatment.—What has been said about the

causes of this disease is sufficient to show that

there can be no rough-and-ready or “rule-of-
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thumb” procedure in dealing with it. If the

condition be mainly caused by a bad state of

general health, it cannot be supposed that ap-

plications to the affected parts will cure it while

the general bad health remains. Even though

such a cause has not been at work in its pro-

duction, tli£ disease cannot have lasted any time

without inducing some degree of bad health,

which will stand in the way of a cure. Then if

a displacement of the w'omb is the cause of the

inflammatory ])rocess, nothing short of restor-

ing the organ to its j^roper position can be ex-

pected to promote a permanent recovery. A
mother who suckles her child beyond the neces-

sary period, and suffers from some disorder of

the womb, cannot expect to cure by injections

what is maintained by the drain u|5on her sys-

tem of prolonged nursing. So with other causes.

Now, it wmuld be the business of a medical man,

well acquainted with such conditions, to deter-

mine the cause at work in each jmrticular case,

and to apply his treatment accordingly. It is

plain, therefore, that it is really quite impossi-

ble to state any definite plan of treatment wdiich

a patient might herself adopt with good ])ro-

spect of recovery from her trouble. The best

advice that could be given would be to place

herself under the care of a physician from wdiom

she might confidently hope to receive skilful

and conscientious treatment. At the same time

it is only right to state some sinqole means of

treatment which a patient may herself adopt,

when skilled advice may be for the time beyond

her reach,—some means which cannot be hurt-

ful no matter what may be the exact cause of the

disorder, and which will give some relief in

most cases, and in some may be sufficient for a

cure.

The first thing, then, to be done is to I’estore,

if possible, a good measure of general health.

The means to that end are, good food of suffi-

cient quantity and easily digested, the regula-

tion of the bowels, avoidance of overwoik and

excitement of any kind, a fair amoinit of exer-

cise, exercise short of fatigue, and plenty of

fresli air—sea-air is specially beneficial. Con-

cerning food the mistake must not be made of

living on slops, corn-flour, arrow-root, and foods

of that kind mainly. Milk should bulk largely

in the diet, but also other animal foods, soups,

eggs, fish, and a fair daily supply of butcher

meat. A great many women make a grievous

mistake in avoiding as much as possible such

animal foods, and half-starving themselves on

sloppy diet. For the regulation of the bowels

nothing is better than a wine-glassful or thereby

of the Hunyadi Janos mineral water taken the

first thing in the morning. Over and above

this some quinine and iron tonic will be of much
value in depressed states of health.

As regards applications to the affected parts

one thing can be very strongly advised, namely,

the use of hot water injections. To obtain the

full benefit they must be given in the w’ay to be

described. The patient lies across the bed, a

pillow under the back to raise the hips, the feet

resting on chairs. A piece of mackintosh cloth

is placed under her, and arranged to cause wa-

ter to flow off into a pan at the side of the bed.

The injection is given by some one assisting

her. About one gallon of hot water should be

used, w'ater comfortably w^arm to the hand, by
the thermometer about 110'’ Fahrenheit. An
enema syringe is employed, with a nozzle of

vulcanite or similar material, about 6 inches

long. The end of this tube should not have a

single opening at its point. It should end in a

blunt form, and several openings should exist

round it. The syringe being properly filled and

in good working order, the nozzle is oiled and

passed into the passage gently near the back

wall and directed backwards. It should be

passed in as far as it can easily slip, and then

the water should be steadily and slowly injec-

ted. Owing to the hips being raised the pas-

sage will become filled with the hot water before

any flows out, and this is what is desired by the

method. At the same time care must be taken

that there is no obstacle to the free escape of

the water as soon as it has filled the passage.

The injection should be given in this way at

bed-time, every night or every second night. A
little patience will render it comparatively easy,

and the })atient will speedily discover the ease

and comfort it affords. If there is any insuper-

able difficulty in giving it in this way, the pa-

tient must content herself by using the enema

syringe while she sits over a pan or bath, but

the water should be used at the same heat and

with the enema, the nozzle being passed well'

in. If the patient is very anxious to try some

medicated injection, any of those mentioned on

p. 499 may be employed, after the hot water,

but their use is not to be persisted in for long

periods if they fail soon to give relief.

Ulceration of the Womb is a phrase that

strikes terror to the ears of most women. It

used to be far too commonly employed, and is

probably still. The condition which it is fre-

quently used to signify is jiractically that al-

ready described. Owing to chronic swelling the
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inner wall of the neck of the womb and its

mouth become thickened, prominent, and too

freely supplied with blood, but in the vast ma-

jority of cases to which the name is given there

is no such eating away of the substance of the

part as the name would imply.

The treatment, so far as the patient can re-

sort to it, is such as has been described under

intlammation. One other thing she may be able

to do, and that is, take a little ball of cotton or

lint, soak it in glycerine, and then push it up

the passage as far as possible. She must he care-

ful to remove it next day or within two days,

and after syringing with warm water may re-

place it by a fresh one. If it is difficult of

removal syringing will readily bring it down.

A medical man would employ further treat-

ment by directly painting the affected part with

one or other of a variety of applications.

Tumoups of the Womb.—Three forms of

tumour of the womb are of comparatively fre-

quent occurrence, namely, polypus, fibroid or

fibrous tumour, and cancer. There is one

broad distinction between the two former of

these and the latter, and that is, that the two

former are simple tumours, formed of over-

growth of some part of the substance of the

womb, not destroying the substance and not

necessarily dangerous to life; while the latter is

a growth foreign to the true substance of the

part, invading and destroying it, and tending

inevitably to death within a comparatively li-

mited period.

The polypus varies in size from that of a

small pea upwards, and may be an overgrowth

of the lining mucous membrane, or an over-

growth of the wall beneath the lining mem-
brane. It projects into the cavity of the womb,
being connected to its wf|lls by a longer or

shorter stalk. By its presence a polypus causes

a greater determination of blood than is projier

to the womb, and thus gives rise to bleeding,

especially to excessive loss at the monthly

periods. It also excites contractions of the womb,
and so occasions painful spasms and pains in the

back and loins. It may block the opening of

the womb, and by causing difficulty of escape of

the monthly discharge cause the illness to be

attended by severe pain.

The treatment is surgical, and consists in the

removal of the polypus.

The fibroid tumour, fibrous tumour, or fibro-

myoma, as it is also called, may occur in various

situations, and may be of a great variety of size.

It is a simple overgrowth of part of the wall of

THE WOMB.

the womb. It may project into the cavity of

the womb like a polypus, or it may project in

the direction of the outer wall towards the

cavity of the belly, or it may remain embedded

in the substance of the wall, difficult to distin-

guish from simple enlargement of the womb.

In size such tumours vary from that of a pea

to that of a human head. They are extremely

common, but may exist without giving any in-

dication of their presence. They rarely appear

before the period when the monthly illness

begins. Their growth is encouraged by the

regularly recurring increase in blood supply to

the womb by the monthly illness, and also by

the stimulus of sexual excitement. Marriage

will thus tend to stimulate the gi’owth of one

already imesent, while the presence of one may

be a cause of sterility: the fact of sterility will

also encourage the growth. As a rule they cease

to grow when the child-bearing period has

passed, and thus if this age is reached a woman

troubled with such a tumour may look for a

gradual relief from its symptoms.

The symptoms ai’e of two kinds: (1) those

due to the mere jiressui’e of the growth on sur-

i-ounding parts, the chief of which is pain
;
and

(2) those due to the increased blood supply to the

womb which the tumour occasions, of which

the chief is excessive loss of blood during the

monthly illness, or a more or less continuous loss

of blood.

The pain may be of a spasmodic character

due to the tumour stimulating contractions of

the womb, or it may be of a neuralgic form due

to pressure on nerves, or it may be a dragging

pain ii^ the back and loins, a constant wearied

feeling, easily increased by walking, and also by

carriage exercise when the tumour is of any

size. Other pressure symptoms may exist, such

as confirmed constipation from pressure on the

bowel, frequent desire to make water or ina-

bility to make water, or pain in making it,

swelling of the legs, &c., and such symptoms are

all liable to be aggravated at the monthly

period owing to the increased size of the womb
at that period. Then the monthly illness may

be attended with great pain owing to the tu-

mour blocking the escape of the discharge, and

the presence of the tumour also occasions not

unfrequently gi'eat pain during sexual inter-

coui’se.

Excessive flow of blood may not be marked

in cases where the tumour is embedded in the

walls of the womb or bulging towards the cavity

of the belly, but is likely to be the main symp-

tom when it bulges towards the cavity of the
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womb itself. Usually it is a prominent symptom,
and, as has been said, the loss of blood may not

be limited to the period of the monthly illness,

but may go on almost without ceasing. The
loss of blood may be so excessive as to become
the grave feature of the case.

Treatment.—It is to be remembered that the

tumour is a simple one, in no way to be re-

garded with apprehension such as a cancerous

tumour would excite. It may be a constant

worry and cause of suffering from pain, &c.,

but it need not prove fatal. The loss of blood

occasioned by its presence is the serious part of

it, since this may threaten life, either directly

or by exhaustion, or by laying the patient open

to other disease from the general bad health

arising from it. The object of treatment is to

relieve the symptoms as much as possible till

the child-bearing period is past, when a gradual

cessation of the patient’s trouble is likely to

ensue.

The tendency to lose blood may be restrained

by avoiding everything that would increase the

blood supply to the womb. As much rest as

possible during the monthly illness is, therefore,

desirable, and if the patient be married re-

straint as much as possible from the exercise of

sexual functions. Pregnancy might be a serious

complication, though occasionally a fibroid tu-

mour has almost or entirely disappeared after

pregnancy and a successful confinement. Un-

married women should remain so if they are

aware of the existence of such a tumour. Just

before the monthly illness opening medicine in

the form of mineral water or effervescent citrate

of magnesia is beneficial, and nourishing but

unstimulating diet, with avoidance of spiritu-

ous liquors, should be the rule.

If the bleeding be excessive the effort to limit

it should be made by taking the liquid extract

of ergot, from one half to a whole tea-.spoonful

in water thrice or four times daily
;
and if ex-

cessive loss of blood during the period has been

the rule, this should be taken for a day or two

before the illne.ss begins, and for a few days

after it has ceased. To relieve pain a pill of one-

third of a grain of extract of Indian hemp may

be occasionally taken, or 30 grains of bromide

of potassium dissolved in water. Iron tonics

taken during the intervals are valuable for re-

storing or maintaining the general health. Pain

is often also relieved by the use of some sup-

port to the uterus in the form of a pessary if

such can be adjusted for the purpose.

If the loss of blood be so excessive or per-

sistent as to threaten serious consequences, a

surgeon would probably propose an operation

for the removal of the ovaries. The ovaries

being removed, the monthly illness ceases, and

thus nature’s method of relieving the patient is

antici])ated.

Cancer of the Womb.—This disease may
occur in the body of the womb or be limited to

the neck (p. 479). The former case is compara-

tively rare. Cancer differs from fibroid and other

simple tumours, in that it destroys the sub-

stance of the organ in which it is situated, spread-

ing through it and from it to other jmrts, and

tending also to pass to other organs. If it be

removed it is liable to return. For these reasons

a cancerous tumour is called- malignant as

oppo.sed to simple. The womb is the com-

monest seat of cancer in the female, and its

occurrence there is very frequent. It rarely

occurs below the age of twenty yeai’s or above

that of sixty, and is most frequent between

forty and fifty. It has an inevitable tendency

to death, and from one to two years is the

average period of life after its aj^pearance.

Its cause it is impossible to state. That it

has a tendency to occur in families seems unde-

niable, and some distinguished authorities be-

lieve it occurs chiefly in women who have borne

children, and in whom the neck of the womb
has been torn. Such local irritation, however,

may be only the exciting cause of the api)ear-

ance of a tumour to which the woman was

already disposed.

There are several vai’ieties of it. It is com-

mon as an affection of the lining surface of the

neck of the womb, gradually eating into and

destroying the deeper parts, occasioning ulcera-

tion and thickening extending inwards.

Its symptoms are mainly pain, loss of blood,

and discharge. The pain may not arise till the

disease is far advanced, and is of a stabbing or

burning kind, shooting up to the loins and down

the thighs. It is generally worse at night. It is

the loss of blood that often arouses suspicion. It

may occur from apparently trifling causes, and

though it may be slight to begin with, it be-

comes at length a perpetual drain upon the

body. As a consequence the person comes to

have a characteristic appearance, the skin be-

coming of a peculiar sallow or dirty yellowish

colour. The discharge is watery, tinged usually

with blood, extremely irritating to the skin of

the external parts, and of a very offensive

smell. The disease may ulcerate its way into

the bladder or bowel, so that water constantly

dribbles away or motions are passed from the

genital passage.
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The whole system becomes affected aud de-

ranged, and if death does not occur directly

from loss of blood, exhaustion is frequently the

consequence.

Treatment. —If the disease be detected early

enough, its removal by the knife may etiect a

cure, or at the least will for a season stop suf-

fering and prolong life. Many methods of

cure by medicines have been praised at different

times, but all have been in the end found com-

paratively useless.

The foul discharge may be relieved by the

injection with the enema syringe of water con-

taining 10 grains of thymol to tlie ounce, or of

a 2^ per cent solution of carbolic acid.

To relieve pain opium in some form is the

remedy. But it should be used under medical

advice.

Everything possible should be done to maintain

the patient’s general health by plain nourishing

food, the use of iron, quinine, and similar tonics,

and the regulation of the bowels by such gentle

medicines as a mineral water. Stimulants

should be avoided as far as possible.

Displacement and Falling (Prolapse) of

the Womb.—Displacements of the womb are

exceedingly common, commoner than is gener-

ally supposed, frequently' existing without giv-

ing rise to any raai’ked symptoms. At the same

time the displacement may give rise to many
and pronounced symptoms, which no treatment

does anything to relieve except that of replacing,

as nearly as possible, the womb in its original

position.

The womb is suspended, as it were, in the

middle of the pelvic cavity (p. 22) with the

bladder in front of it, and the termination of

the bowel behind it. It is maintained in its

position by its attachment to these organs, and

by bands or ligaments of its own, and in its

situation is freely movable in various directions.

The upper end of the body is directed upwards
and forwards, and the mouth downwards and
backwards, so that, when the person is in the

erect position, it may be said to incline forwards.

Now it may not be maintained at its ordinary

level, but sink somewhat doivmvards, for ex-

ample, because of enlargement or congestion

rendering it too heavy for its supports, or be-

cause the supports have become stretched and
weakened. This is called prolapse, and will vary

in degi’ee according as the womb sinks lower

and lower. If it sink greatly the mouth of the

womb may appear at the external opening, and,

in very extreme cases, it may appear entirely

outside, which form is called procedentia. It

naturally will drag down with it the wall of the

bladder to which it is attached in front, and the

wall of the bowel to which it is attached behind.

Further, instead of being inclined forwards, as

in the ordinary position, it may be tilted back-

wards, in which case the body looks backwards

and the mouth forwards, aud this backward

tilting also varies in amount. Retroversion is

the name applied to this displacement. Or the

womb may be bent backwards on itself, so that

the body of it is directed backwards, the mouth

maintaining pretty nearly its proper position.

It is doubled on itself. This is called retro-

flexion. Again the forward slope may be exag-

gerated, so that the womb tends to lie across

the cavity. This is anteversion
;
or it may be

bent forwards on itself, which is called ante-

flexion.

The causes of such altered positions are

numerous. Congestion, overgrowth, the pre-

sence of tumours, &c., adding to the weight of

the organ, tend to displace it. A very common

cause of this kind arises when a woman begins

to ffo about too soon after a confinement. The

womb has not had time to return to its natural

size, and its supports, stretched and weakened

by the pregnancy, are unable to bear up the

unusually heavy womb, and thus it assumes an

improper position. General ill-health may so

diminish the vigour of the supports and diminish

the tone of the womb itself as to occasion a

“displacement.” Further, any undue pressure

may force it out of place, and if this be long

continued it does not get a chance of returning

to its natural place. Undoubtedly a great cause

of such pressure is the undue weight of clothes

and ti"ht lacing. These diminish tlie size of

the belly cavity by pinching in the waist. The

bowels are pressed upon, and to find room press

downwards on the womb, &c., forcing it out of

position, and keeping it out of position. The

pressure of a tumour in the belly may act in the

same way. A tumour pressing ujiwards from

below may also displace the womb, but in a

different direction. As another example, the

frequent existence of a distended bowel or over-

full bladder, apt to occur in women, may
occasion it. Undoubtedly falls, violent exertion

and such agencies are often at work in producing

such disturbances of position. In women who
have borne children, the womb is often deprived

of its due su])port from below by rupture of

parts during labour, and it is then apt not to be

duly maintained in proper place.

It ought, also, to be noted that a womb, dis-
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placed from any cause, is liable to be the seat

of congestion and other disorders, because of the

disturbance to the proper circulation of blood

through it which the displacement occasions,

and such congestion will then tend to increase

the departure from the natural situation.

Symptoms.— Unless in cases of prolapse,

where the mouth of the womb appeal’s exter-

nally, thei’e are really no symptoms, by which

a patient could decide for herself the nature of

her trouble. There are likely to be many which

would lead her to conclude that something was

wrong with the womb, but none which would

enable her to conclude what was the real nature

of that something. The existence of a displace-

ment and its kind can only be determined by a

skilled medical man, after he has made an

examination by introducing his finger into the

passage, and thus ascertaining the position of

the organ.

The symptoms that point to such uterine

trouble are back-ache, pains in the loin, discharge,

perhaps pain at the monthly illness. A womb
displaced backwards is liable to press on the

bowel and cause constipation and piles; a womb
displaced forwards is more apt to give rise to

bladder troubles, pain in making watei', fre-

quent desire to pass water, &c. &c. There is

often discomfort or difficulty in walking. Indi-

gestion is extremely common and persistent, and

is sometimes the only result of a slight displace-

ment. Indigestion so caused is almost certain

to defy any treatment directed to it, but speedily

disappears if the displacement be detected and

got rid of. Sterility is common in all forms of

dis})lacemeiit, but particularly in those in which

the uterus is bent on itself, for the bend blocks

the canal of the womb and jjrevents the passage

upwards of the seminal fluid, Fui’ther, nerve

troubles are in many cases the main pronounced

symptoms of such disorder, which, like those of

digestion, defy all treatment unless the uterine

condition be attended to. Such disturbances

of the nervous system are more apt to occur in

young unmarried girls; and the hysterical con-

ditioti into which young excitable girls are

sometimes brought by such a cause is not easily

overcome.

The treatment of such conditions is in many

cases not attended with much difficulty, while

in other cases it is by no means ea.sy. In all,

as a general rule, very great relief can be

afforded, even though a permanent cure is not

obtainable. But the treatment can only be

properly undertaken by a medical man. It

consists in restoring the womb to its natural

position, if that is possible. Sometimes it is

not possible, because of the very long dui’ation

of the displacement having caused the womb to

become fixed in its altered position, or because

of inflammatory adhesions binding it down.

It is very often ])ossible for the surgeon to

replace the womb simply with the fingers, and

more often with the aid of a long slender rod,

on a handle, called a sound, the use of which,

in skilled hands, ought not to be attended with

any considerable pain. The second element in

the treatment consists in the introduction into

the passage of a small instrument, called a

pessary, made commonly of vulcanite, but also

of celluloid, or india-rubber, in the shape of a

large ring, which is so placed as to support the

womb in its restored position. The shape of the

pessary varies with the kind of displacement.

If it is projaerly adjusted, it should occasion no

inconvenience whatever, the patient should,

indeed, be unable to perceive its presence, and

it does not require any alteration in ordinary

ways of life, does not, for example, necessitate

a married woman living a single life, while it

remains in the passage. The third element in

the treatment consists in the endeavour to

restore vigour and tone to the parts, so that in

course of time the pessary may be removed

with some hope of the womb remaining in

its restored position. Such treatment necessi-

tates attention to the bowels, to the food, to

proper exercise, fresh air, &c. Tonics will aid

the endeavour. But the suitable tonic depends

on circumstances to be judged by the physician.

Anyone who is wearing such a pessary ought

to return from time to time to her medical at-

tendant, and ought to see him without delay

if any signs of its presence irritating the pas-

sage arise. Probably the pessary will require

to remain six or eight months, but it ought not

to remain longer without the medical man’s

sanction. Patients have been known to forget

altogether the presence of the instrument, and

to continue wearing itforveryprolonged periods,

till it became fixed, impacted by incrusted re-

mains of discharge, urinai’y sediment, &c.

While the instrument is being worn, frequent

use of the injection by an enema ought to be

persisted in. This will not only aid in restor-

ing the vigour of the womb and neighbouring

structures, but by the constant cleanliness will

prevent irritation arising from the presence of

the pessary. The daily use of the injection is

strongly urged. The injection had better be

not of warm water only, but of warm water

with some added carbolic acid, of a strength
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equal to one ounce of the acid to every two and
^

a half or three pints of water. The pessary is

simply to be regai'ded as affording a mechanical

support till the womb is restored to its natural

condition.
j

The form of displacement most readily treated
^

by pessaries is the backward displacement, the

backward tilting of the womb, and happily this
j

is the commonest of the displacements. The
[

forward displacement is much less easy to treat

in this way, from the difficulty of adapting an

instrument to this situation. Fortunately it

is not nearly so common a form.

Some cases of prolapse are readily benefited

by treatment on these lines, others are extremely

troublesome. Recently for the most aggravated

cases of prolapse, an operation has been adopted

by Dr. Alexander of Liverpool, which has

yielded good results. It is not a serious opera-

tion, and by it the ligaments of the womb are

pulled upon and tightened, “the slack is pulled

in,” so to speak, and thewomb thus restored to its

proper height and held there. Tonic treatment is

necessary to restore a good condition of general

health, so that, when the instrument is removed,

the womb may keep its position by its restored

vigour.

Diseases of the Ovaries.

Inflammation ofthe Ovaries and Ovarian

Pain {Neuralgia).— Inflammatory diseases of

the ovaries are not easily separated from similar

affections of neighbouring parts. Moreover, the

ovaries share in disorders of the womb and in

diseases of pails in their neighbourhood, the re-

moval of which will usually be accompanied by

the cure of the ovarian disorder.

Any cause tending to induce congestion of

organs in the lower part of the belly will pro-

duce congestion to a greater or less extent of

the ovaries and set up symptoms specially

referred to them. Thus sudden stoppage of the

monthly flow is such a cause, and inflammation

occurring after child-birth.

The symptoms that point to the ovaries are

• pain, sometimes excessively severe, in the region

of one or both ovaries, that is about the middle

of the groin. The slightest pressure in this

position is very painful. In chronic cases of

inflammation the pain is constant and wearing,

usually worse at the period of the monthly

illness. In some cases it is scarcely perceived

at the periods, but returns in the middle of the

interval between the periods. The pain is

increased by standing, walking, and by sexual

intercourse. It sometimes shoots down the

thigh. The monthly illness is of an unusual

kind, excessive or scanty or very painful.

Various nervous pains are experienced through-

out the body, and a highly nervous and hysteri-

cal condition may result from the chronic form

of the disease.

In some cases the pain is neuralgic in charac-

ter, and the term neuralgia of the ovaries has

consequently arisen.

The treatment depends on the cause of the

affection. It can only be said here that any-

thing likely to excite congestion of the organs in

the lower part of the belly is to be avoided.

Constant standing, much use of the treadle

sewing-machine, of the harmonium, &c., ought

to be avoided. Good food, fresh air, sea-air,

and sea-bathing are valuable. Hot water injec-

tions as advised on p. 502 may be tried. The

evils of the use of laudanum or other preparation

of opium, and of alcohol are very great, and the

inducements to their employment many. They

must be strenuously avoided.

Tumours of the Ovary {Dropsy of the

Ovary).—While there is a variety of solid tu-

mours of the ovary, the common tumour is one

containing fluid. It is a cyst or sac, of every

variety of size, some weighing as much as 30,

50, or upwards of 100 pounds. Its contents may

be a watery, clear, straw-coloured fluid, or a

fluid more gluey and tenacious and of varying

colour. While the tumour may grow slowly,

it has been stated roughly that the average dura-

tion of life after its beginning is under three

years. These tumours are most common be-

tween the ages of twenty and forty years.

Symptoms.—In the early stages there may

be practically no symptom, and the first indica-

tion may be the enlargement of the abdomen.

The enlargement may be mistaken for preg-

nancy, though it is usually more or less rapid

than that of pregnancy; and this mistake is

more apt to be made if the monthly illness

ceases or becomes scanty and irregular. As the

tumour grows the patient becomes thin and

exhausted, and disoi'ders of the bowels arise

increasing the exhaustion.

Treatment.—There is only one form of treat-

ment of any value, namely removal of the

tumour by surgical operation. It is an opera-

tion now attended by very great success when

skilfully performed, and when undertaken in

time before the patient’s powers are exhausted.

Withdrawing a quantity of the fluid by tapping

is not now so common a method of treatment as

formerly. It affords only a temporary relief,
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the sac filling up again in a short time, and if

frequently performed it may be a serious hind-

rance to the operation for removal, by causing

adhesions between the walls of the sac and those

of the belly cavity.

DISOKDERS OF THE MONTHLY ILLNESS
{Menstruation).

Absence of the monthly illness {Amen-

orrhcea ).— Strictly speaking, the term amen-

orrhcea, meaning want of the monthly discharge,

is only applied to those cases where the monthly

illness has never appeared at any time. It is,

however, also applied to cases in which the

monthly illness has been present, but has after

a time disappeared. This latter condition is

more correctly termed suppression of men-
struation.

It is necessary to notice this distinction, for,

if a girl has reached the age when the illness

might be expected, and it has not appeared, it

is sometimes necessary to assure one’s self that

the non-appearance is not due to some obstacle

to the escape of the discharge externally, the ill-

ness actually occurring, but the discharge being

retained.

Absence of the illness through retention.

—In the virgin condition there is a membrane,

called the hymen, which stretches across the

lower end of the genital passage. The mem-
brane is as a rule not complete, a small

opening existing in the centre, through wdiich

discharges from the womb escape. But in

some cases, not frequent, the membrane is com-

plete, and thus no discharge can escape. The

obstruction may exist at the mouth of the womb
itself. In such cases the symptoms of the

monthly illness appear without discharge. At
regular intervals pains in the back and sides

occur, and with each return they increase in

severity. Tlie patient has a feeling of weight,

and grows pale and sallow. The retained dis-

charge, accumulating from month to month,

causes the belly to enlarge and a tumour to

a})pear, wdiich undergoes regular monthly in-

crease. The girl’s friends putting the absence

of discharge and the enlargement of the abdo-

men together suspect pregnancy, and many an

innocent girl has thus come under unmerited

rebuke.

It is even possible for such an obstruction to

occur in some part of the womb or passage after

the illness had become established, and this

must always be borne in mind.

This condition is remedied by surgical inter-

ference, opening a way for the retained dis-

charge to escape. Such cases are, however,

always attended with risk.

Complete absence of monthly illness may also

be due to some arrest of development of the

genital organs. There are thus cases in which

the ovaries or womb have been absent, or

present in an undeveloped condition. In ab-

sence of the ovaries the girl does not exhibit

the changes in form from girlhood to woman-
hood. The breasts remain small and the hips

narrow, the voice is manly and harsh, and the

appearance becomes masculine.

Absence of the illness through suppres-

sion, that is after the illness had become more
or less regular, may arise from a variety of

causes. It may depend upon a condition of general

health or a poor quality of blood (see An.emia,

p. 234). The feeble condition of general health

is often the result of over-work, over-pressure

at school, improper quantity or quality of

food, want of fresh air, confinement in the bad

atmosphere of a crowded work-room, or of some

acute disease, &c. The opposite condition of

too full-bloodedness may also produce suppres-

sion of the illness. Disease is another cause, and

especially consumptive disease of the lungs,

disease of the kidneys, and digestive and nervous

disorders. Emotion, fright or grief sometimes

occasion the disturbance. The illness may be

suddenly arrested by cold.

The absence from failure of general health is

sufficiently evidenced by the paleness of the

patient. She is wanting in energy, listless and

languid. These cases are readily enough sepa-

rated from those due to cold or full-bloodedness.

The treatment is regulated by the cause. It

is sufficient to state the kind of treatment need-

ful in the variety dependent on the general

health, and that due to sudden suppression owing

to cold, &c. It includes good nourishing food

of a plain kind, containing a fair proportion of

animal food, sweet milk, eggs, fish, fowl, beef,

soups, &c. The bowels must be kept regular,

a saline medicine, such as seidlitz, Ilunyadi

Janos minei'al water, or the effervescing citrated

magnesia being given, if required. Especially

is it necessary to insist upon abundance of life in

the open air, and moderate exercise. While over-

work is extremely hurtful, the absence of some

bodily or mental occu])ation is also injurious.

Change of air and sea-bathing are strongly

advised, and, to those who can afford it, a visit

to some of the Continental spas is recommended,

especially Kissingen, in Bavaria, Kreuznach,

in Rhenish Prussia, Schwalbach, in Nassau,
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Spa, in Belgium, Bourboule, in France. In

England Woodhall Spa, in Lincolnshire, is re-

commended. Much standing, stooping, or pro-

longed sitting, is to be avoided. As to medicines

it is impossible to state what suits every case,

but tonics belong to the kind required. Iron

and arsenic are particularly valuable.

The following prescription maybe employed :

—

Reduced Iron, grains 36

Arseniate of Iron, ,,

Extract of Nux Vomica, ,, 9

Sulphate of Quinine, ,, 12

Extract of Gentian, ,, 21

Mix and divide into 18 pills.

A half gradually increased to one pill is to be

taken thrice daily after food.

These pills must always he taken after food,

never on an empty stomach.

Further the full dose is not to he taken all at

once. To begin with, let a few of the j^ills be

divided into two, and let a half be taken after

meals thi-ice a day for two or three days, then

let a half be taken after two meals and a whole

one after the principal meal, and so let the dose

be increased till at the end of a week three pills

daily are being taken.

It is important also to notice that the use of

the pills must not he stopped suddenly hut gradu-

ally, a half pill less being taken for a couple of

days, then another half less, and so on till in a

week their use is stopped altogether.

Arsenic is apt to disagree with some stomachs.

In such cases it may be altogether left out of

the pills.

While these directions have heen given, it is

desirable to say that no unskilled person shoidd

attempt to treat such a disorder if skilled advice

is ohtainahle.

Sudden suppression, as may arise from cold,

usually happens in full-blooded people, and is

accompanied by severe pain in the back, quick
pulse, feverishness, flushed face, headache, &c.

Let the patient’s feet and legs be placed in a
hot mustard bath for half an hour. She should
be then put into a warm bed witli warm foot-

pan, and should liave frequent mild warm
diinks, following a large dose of opening medi-
cine, castor oil for example. If this is not
sufficient, and the case seems urgent, fever being

place hot mustard poultices over the lower
part of the belly, and give 5 to 10 grains of
Dover’s powder according to age.

Ippegulapity op Scantiness of the Monthly
Disehapg’e, in which the discharge occurs after

more than usually long intervals, or at irregular

intervals, or in which it occurs regularly but in

small quantity, is commonly dependent upon

conditions of the general health similar to those

producing absence of discharge, and is to be

treated on similar lines.

Excessive Monthly Illness {Menorrhagia

and Metrorrhagia).—The monthly illness may
be excessive, because occurring too frequently.

Such conditions indicate a depressed condition

of general health, and are also associated with

disordered states of the womb. They are not

uncommon at the period of change of life. The
tonic treatment recommended for absence of the

illness is likely to prove beneficial.

There are, however, two special forms of

excess. One of these is called simply profuse

menstruation, what is meant being that the

discharge is too free or lasts for too long a time,

returning at the regular j^eriods jDerhaps. The
proper term for this is menorrhagia. The
other form is not strictly discharge at the

monthly periods, but a loss of blood occurring

at other than the monthly period, at least a

discharge of blood from the womb, occurring

independently of the monthly period. This is

called metrorrhagia.

The first form, that of excessive loss at the

period, occurs under various circumstances. It

must be observed, however, that there is no
absolute quantity of discharge to be regarded

as the healthy standai’d (see p. 482). Each
woman knows what, under oi’dinary circum-

stances, she is accustomed to, and that is

her standard. The excessive loss may dej)end

upon bad conditions of health, arising from
Bright’s disease of the kidney, scurvy, consump-

tion, »&c. Commonly it is a symptom of chronic

disease of the womb. It is sometimes the only

symptom of fibroid tumour of the womb (p.503).

In cancer of the womb, polypus, displacement,

congestion, and in many other alterations in

structure, it is present.

The excessive loss produces a blanched ap-

pearance of the patient, and according to the

degree of excess is more or less exhausting.

The second form is met with under similar

conditions, and the first often leads up to and

merges into it.

The treatment of both forms is practically

identical. Tlie patient should rest in bed as

much as possible during the period, undertaking

no exertion. If the loss of blood is great and
threatening, whether during the period or not,

she must lie in bed perfectly quiet and lying on
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her back. Mild but nourishing diet in small

quantities should be given often—milk, light

soups, &c. The very valuable and most readily

obtainable drug is ergot or spurred rye, in the

form of the liquid extract. A half to one tea-

spoonful is given in water or syrup every third

hour as long as necessary. Another useful drug
is the tincture of witch-hazel {llamamelis vir-

ginica, p. 835), in doses of five drops in water
every third or fourth hour. A medical man
would, in urgent cases, plug the passage by
inserting pledgets of soft cloth, sponge, silk

handkerchiefs, &c. In the intervals good

nourishing food, bracing air, moderate exercise,

&c., are valuable, as well as the iron tonic advised

forabsence of the discharge on the preceding page.

In certain cases of persistently recurring

attacks, due to tumours, and threatening life, a

surgeon might recommend removal of the

ovaries, or other operative interference.

Painful Monthly Illness {Dysmenorrhoea).

—

Painful menstruation is exceedingly common,

and many women who suffer severely at each

period seek no advice nor relief, because they

believe a certain amount of pain is a natural

accompaniment of the illness. This is not so.

Any actual pain is a departure from the proper

state of affairs, and ought not to be endured, if

it can be got rid of.

The causes of the pain are numerous, just as

the cause of every other menstrual trouble may
depend on a variety of circumstances. In one

set of cases the cause is a mechanical one, and

consists in some obstacle to the easy flow of the

discharge, undue expulsive efforts of the womb
being thereby occasioned. Thus the canal

leading from the womb may be very small or

contracted, the womb may be displaced and

bent, so that the canal is encroached on, or at

one point blocked by the bending, clots may

form readily, and stop the way or require

specially violent efforts to expel them, or the

way may be barred by a tumour. All these

instances come under this class of cases as

mechanical causes of painful menstruation.

Another set of classes often occurs in which the

pain is of a congestive or inflammatory sort, and

in othei’s shreds of membrane and casts of the

womb are expelled. In a fourth set the pain is

more neuralgic in character, not seeming to

depend on any special condition of the womb,

while the pain in some cases arises from the

ovaries.

The commonest cause of painful menstruation

is some mechanical obstruction to the flow of

the discharge, due either to narrowing of some
part of the canal of the womb, or to some dis-

placement. The occurrence of any clots or shreds

of membrane will certainly increase the pain by

the difficulty of their piissage along the narrowed

canal.

The symptoms of this variety are very intense

pain, sometimes agonizing, leading in some cases

to fainting, hysterical attacks, or even delirium.

The pain often begins before the discharge, and

is relieved when any quantity jjasses, as it some-

times does, in gushes. It begins deep in the

belly, but radiates to the groin, thighs, and

back. Headache and vomiting are common,
and thei'e is often tenderness over the womb
and ovaries. The pain may persist throughout the

illness. Moreover, the obstacle to the flow tends

to produce a congested condition of the womb.
The cases dependent upon congestion have

similar symptoms.

Those accompanied by discharge of shreds of

the membrane are recognized by the presence of

the membranous fragments, and the pain is most

intense just before the passage of the mem-
brane, after which it is relieved. When the

pain is more ovarian than belonging to the

womb, it usually begins a few days or a week

before the discharge appears, and may cease

with its appeai'ance. It is felt in the situation

of the ovaries, in the groin, and commonly on

the left side, and there is tenderness over this

position. Vomiting and hysterical attacks are

common in it. Probably there are few cases

really neuralgic in character, those classed thus

being likely due to some obscure condition of

the ovaries.

Treatment.—The general treatment of pain-

ful menstruation consists in rest in bed during

the attack, and the employment of hot applica-

tions, hot-water bottles, hot fomentations, &c.

Great relief will be experienced, in many cases,

by the patient taking a hot bath, lasting for

twenty to thirty minutes, before going to bed,

on one or two nights before the illness is ex-

pected. The pain will be relieved by some

preparation of opium or other similar soothing

drug. The following pill is good for that

purpose :

—

Morphia, grain.

Extract of Indian Hemp, ^d ,,

Extract of Hyoscyamiis, i

Extract of Gentian, 1 »>

Make into one pill.

Two or three of these may be taken at inter-

vals of two or three hours between each pill.

Instead of this a dose of 25 to 30 drops of
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landanum, with 5 drops of tincture of belladonna,

may be used.

While such a remedy is often necessary, the

danger attending the use of any preparation of

opium must be strongly pointed out. The

desire for the drug becomes strong, and it

is used more frequently in ever-increasing

quantities. Many women contract a fatal

opium habit from using it at such periods. In

such a time of suffering, also, stimulants are

sought, and relief is obtained from them. The

craving for them grows just like the craving for

moiqjhia. Thus too many women have become

the slaves to opium or whisky, which was

originally taken for the relief of urgent suffering.

Under such circumstances it cannot be too

strongly urged that everyone suffering in this

way should not attempt to treat herself, but

should seek competent advice. It is probable

that a skilled medical man would discover some

unusual condition, which was the cause of the

pain, and which he might be able to rectify with-

out the use of drugs, that might in the end

prove more disastrous than the original ailment.

Thus a displaced womb could be restored to its

proper position, and perhaps the painful men-
struation could be cured, a contracted pa.ssage

could be widened, and other unhealthy con-

ditions might be got rid of.

During the interval between two illnesses

much relief may be obtained by attention to

general conditions of health. Good plain food

should be the rule
;
a daily movement of the

bowels ought to be obtained by mild opening
medicine, if necessary— for example, a wine-

glassful of Hunyadi Janos mineral water each
morning on an empty stomach. Opening pills

should be avoided. The patient should be warmly
clad, with flannel next the skin, and it is neces-

sary to avoid all undue tightness of dress. Fresh
air, moderate exercise, avoidance of fatigue, are
all of the utmost consequence. Any gouty,
rheumatic, or weakly condition of health, such
as anseraia (p. 234), needs to be treated. If the
pain is felt over the ovaries, 20 grains bromide
of potassium, dissolved in water, may be tried
every three or four hours.

AFFECTIONS OF THE BLADDER, &c.,

IN WOMEN.

Painful, difficult, op frequent passing
of water very often occurs in women as a
consequence of some affection of the womb or
genital passage. Inflammation of the passage
(p. 498) is apt to spread up to the canal leading

to the bladder, and cause frequent desire to

pass water, an act which is likely, under these

circumstances, to be attended by a hot smarting

or burning pain. The same condition may
cause spasm at the neck of the bladder, and lead

to inability to pass the urine. Specially likely

is it that an irritating discharge will set uj)

such a condition and lead to much pain and

discomfort, a result that constant care and

cleanliness would do much to avoid. A dis-

placed womb, by pressure on the bladder, will

readily set up an irritable condition, manifested

by pain and a frequent desire to pass water, or

will block more or less the passage from the

bladder and occasion difficulty of micturition,

as the act of passing water is called. Tumours
connected with the genei’ative organs may have

similar effects. Besides the prominent symp-

toms of frequent or painful or difficult micturi-

tion, there is often produced considerable

difficulty in walking, and in turn the walking

aggravates the other symptoms. Painful and

difficult or frequent micturition may also be

quite independent of any disorder of womb or

genital passage, and may be occasioned by some

unnatural state of the urine, undue acidity, or

otherwise altered characters, the result of disease

of the kidney or bladder or some constitutional

state.

Treatment.—Eest and the use of hot appli-

cations give very speedy relief. Heat may be

applied in the form of hot-water injections, hot

cloths, or hot bottles close up to the parts, or

the patient may sit down in a hot bath. Medi-

cated pessaries are also of great value. These

are made of cacao butter, in the shape of minia-

ture sugar loaves, some soothing drug being

mixed with the cacao butter. The best are

those made with extract of belladonna. Each
pessary should contain 3 to 5 grains of this

extract. The pessary is pushed well into the

genital passage, a diaper is then put on, and
the patient should rest for some time. This

may be employed after the hot-water injection,

bath, or fomentation. But the patient must
bear in mind, that, though such treatment re-

lieves for the time, it is necessary, if the cure is

to be permanent, for any cause of the distur-

bance, that may be present, to be found and
removed.

DISEASES OF PREGNANCY.

Derangements of the Stomach and DD
gestion are exceedingly common in pregnancy,
are in fact almost constant, and are to be
regarded as quite natural, if within certain
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limits. They depend mainly upon the sympa-
thetic nervous relationship existing between the
womb and digestive system; to some extent
they are due to the pressure of the enlarging
womb, and in some cases may be very marked
because of displacement caused by the increased
weight of the organ. They may occur through-
out the whole course of the pregnancy, but tiiey

are often worse in the eai’ly months, beginning
within a few weeks of conception, and being
markedly reliev'ed about the period of quicken-

ing, when the womb rises up into the belly.

Perhaps the relief at this time is due to the

greater room for growth thus afforded, and the

consequently lessened pressure. Some women,
however, scarcely suffer at all from such dis-

turbances, while in others the distress is exces-

sive. It also, sometimes, hapjiens that a woman
who has been much disturbed for two or three

pregnancies passes through another almost with-

out them, and the revei-se also often happens.

Vomiting is one of the commonest of these

disorders, and because of this is counted as one

of the earliest and most usual signs of pregnancy

(see p. 487). It is only when excessive that it

should receive treatment, and it often happens

that nothing gives relief. The patient should

begin by maintaining the regularity of the

bowels, which is best done by a wme-glassful

of Hunvadi Janos mineral water, taken each

morning before rising. This affords much re-

lief if regularly taken. The effervescing citrate

of magnesia is also useful. Then careful atten-

tion should be paid to the diet, as the vomiting

may be largely controlled by finding the food

that agrees best. Marked relief is frequently

obtained by taking a cup of warm tea before

rising, or by breakfasting in bed, and not rising

for some little time afterwards. If such means

fail, let the patient try the effect of taking small

quantities of food often, and among the kinds of

food milk, and milk with soda, are to be pre-

ferred, or milk and lime-water. Used in this

way barley-water is highly spoken of. Fre-

quent sips of iced milk may be found to allay

the irritability. Stimulants may seem desir-

able, such as brandy in soda-water, or brandy

or whisky in milk. The only medicine to be

recommended as a soothing agent is bismuth,

which may be taken several times a-day in 10-

grain doses in water, or 1 -grain doses of oxalate

of cerium may be tried. A pessary of belladonna

(see Pessaries) has now and again succeeded

when other means failed.

In some cases, happily very rare, the vomiting

defies treatment, and is so persistent, with even

[Sect. XVII.

the smallest quantities of food, that the patient

becomes much exhausted, and brought into a
condition of great danger. It is under such
circumstances that a medical man would con-

sider whether he were justified in inducing

premature labour. This is a question for a

skilled physician carefully to consider; it is

here only mentioned as a last resort when the

life of the mother seems threatened.

Acidity, Heartburn, and Painful Diges-

i

tion are other forms of disturbance, and some-
times are the only forms, vomiting being entirely

or nearly entirely absent. Bismuth in 10-graiu

doses, or half a tea-spoonful of the ordinaiy

bicarbonate of soda (baking soda), or bicar-

bonate of potash, dissolved in water, is useful

for these disorders, though the relief is only

temporary. To the soda, dissolved in water,

a tea-spoonful of sal-volatile (aromatic spirits of

ammonia) may with advantage be added.

Constipation is best met by the use of the

Hunyadi Janos mineral water, as recommended
for vomiting.

Looseness of Bowels may occur every now
and again. It should be met if ]50ssible by
change of diet, the use of lime-water and milk,

&c. If these means fail, 5 to 10 drops of

laudanum in water may be employed, but this

is to be had recourse to sparingly and with care.

Perverted Appetite or Loss of Appetite

is another of the troubles of pregnancy. The

craving for improper articles must be resisted,

but a feeble appetite must be coaxed, and care-

ful dieting will usually be sufficient to meet it.

Disturbances of Breathing- are happily

not so common as those of digestion. The mere

bulk of the enlarging womb will occasion some

difficulty of breathing. To meet this the patient

must dress in the most suitable way. Difficulty

of breathing is occasionally due to asthmatical

attacks or bronchitis, and where such exists it

would be well to obtain competent advice with-

out delay. (Eefer to pages 270 and 273, where

these affections are discussed.) Cough ought

not to be neglected. In some cases its violence

threatens to jirovoke a miscarriage.

Disturbances due to pressure are frequent

in the course of the child-carrying period, and

specially, as might be expected, towards the

end of the period. The bladder is peculiarly

apt to be pressed upon, and frequent passing of

water, pain in the act, or difficulty in emptying

the bladder may be experienced. Dribbling of

^ urine may arise from pressure on the neck of

VOMITING OP PREGNANCY.
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the bladder interfering with its proper empty-

ing, and may be thus the I’esult not of inability

to retain the water, but from the bladder being

constantly overfull. A bandage carefully ad-

justed while the patient is lying down will

often relieve such symptoms by the support it

affords to the womb. Occasionally the use of a

belladonna pessary (see Pessaries) or the appli-

cation of hot - water pads relieves irritabilit3^

Sometimes the patient will overcome difficulty

in making water by changing the position usual

in the act of passing water, but sometimes it is

necessary to pass the catheter to empty the

bladder.

Dropsy, Varicose Veins, and Piles are fre-

quent in pregnancy as the result of pressure

by the enlarging womb on veins preventing the

due return of blood. The feet and legs suffer

from the dropsical swelling, and the veins of the

inner side of the knee and also of the ankle

become swollen and prominent, forming vari-

cose veins (see p. 247). Sometimes the ankle

becomes much discoloured, in consequence, as if

it had been sevei’ely bruised. For these con-

ditions there is no cure. They will in nearly

every instance disappear after delivery. Some
relief may, however, be given by supporting

the womb with a bandage put on as the woman
lies on her back, and by supporting the veins of

the leg with properly-adjusted bandages. All

garters should be discarded and nothing worn
tight round the knee. Elastic stockings, if pro-

perly fitted, are very useful. The bowels should

be regulated with the Hunyadi mineral water
already recommended. Piles often also disap-

pear after deliveiy. Certainly no operation for

their cure should be undertaken during preg-

nancy. If they are painful, bathing with very
hot water gives great relief, and the gall and
opium ointment or the tincture of witch-hazel
(the American Pond’s Extract) may be applied to
relieve pain and arrest bleeding. In this case

regularity of the bowels is everything.

Dropsy during pregnancy may, however, be
the result of an affection of the kidney, termed
albuminuria (see p. 302). In such a case
it affects not the lower limbs merely but the
whole body, and is a much graver condition
than the dropsy due to mechanical pressure.
T-he legs are greatly swollen, and the face puffy.
There are also other symptoms, such as head-
ache, dimness of sight, and in severe cases con-
vulsions. The symptoms may, however, not be
so serious, and after delivery they may entirely
disappear. But a patient who, during preg-
nancy, suffers from swelling not of the legs only

but also of other parts of the body should seek

competent advice at once. It is not a condition

for which treatment can be definitely laid down
here.

Another form of drop.sy, called dropsy of the

amnion, may be mentioned here. It has been

pointed out (p. 485) that the growing child is

inclosed within a double sac between the walls

of which fluid is contained, the waters. In

ordinary circumstances the quantity of fluid

would not be more than 2 or 3 pints, but in

some cases the quantity is enormously in-

creased. It produces in such cases most exces-

sive enlargement, and is a source of extreme

discomfort to the mother, interfering with

movement, affecting breathing, &c. It is usually

after the middle of pregnancy that the excess

shows itself, not much before the fifth month,

and it is commoner in twin pregnancies. When
the distension is very great the breathing may
be so difficult that some treatment is needed.

Nature has often afforded relief by the mem-
branes spontaneously rupturing, inducing pre-

mature labour. If it were proved necessary,

a physician would imitate this procedure. It

is not a condition, howevei', threatening the

mother, but it does seriously that of the child.

Nervous Affections are not uncommon dur-

ing the child-bearing pei’iod. It is quite com-

mon for pregnant wminen to manifest marked
alterations in character, an unusual ii’ritability

of temper, a tendency to fretfulness, capricious-

ness, or melancholy, hysterical tendencies also,

the woman being easily moved to tears or

laughter. Indications of nervous disturbances

are also found in perversions of taste, smell, &c.

More than this, however, there may be marked
signs of mental disturbance, and actual insan-

ity. Convulsions sometimes occur, which may
be associated, as mentioned above, with the al-

tered condition of the urine, called albuminuria.

As these affections are more common durinsro
and after delivery they will be considered later

(see p. 517).

MiscaPPiage and Abortion are both used

to indicate that the offspring has been expelled

from the womb before the full period of preg-

nancy is completed. Abortion is the word
which ought to be employed when the expul-

sion takes place before the eighth month, before

the period, that is, when the cliild has the chance

of surviving, and miscarriage is employed after

that period, when it is still possible for the child

to live. The phrase premature labour is still

33
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better to indicate the latter state of affiiirs.

There is no doubt that the product of concep-

tion is very often expelled from the womb
within a few weeks of conception taking place

without the woman being aware of the fact.

She thinks her monthly illness has only been

delayed. The commonest period for abortion

is between the eighth and twelfth week of

pregnancy.

The causes are very numerous. Accidents,

blows, falls, &c., indiscreet exertion in dancing,

for example, irritation arising in the bowel from

the presence of worms, or the occurrence of

diarrhoea, irritation in the genital passage or

womb itself, all these may cause it. It may be

due also to disease, diseases attended by fever,

or any serious disease whatever; it may be the

result of a diseased ovum, of tumours connected

with the womb, or displacements of the womb.

Strong emotion may excite it, and various drugs

act on the womb in a way to excite it to expel

its contents.

It must be noted also that the womb may
readily acquire a habit of expelling its contents

at a particular period. If abortion has occurred

once or twice about the same time, there will

be special danger of the same occuirence about

the same time in future jjregnancies.

Symptoms.—The chief symptom, to begin

with, is pain—pain in the back and in front

also. If the abortion is very early, the pain

may be trilling, but the more advanced the

pregnancy, the larger will be the mass to be

expelled, and the greater the pain. Previous to

the ]jain, a cold uneasy feeling is experienced

at the lower part of the belly in front, along

with a sense of weight, and the morning sick-

ness and fulness of the breasts may have disap-

peared. The pain lasts for a time, passes off,

and after a longer or shorter interval, returns.

A discharge of blood also appears, which varies

in amount in different cases. On the quantity

of blood which has been discharged one bases

an opinion as to whether or not the threiitened

abortion can be prevented. If the discharge

has been considerable, and repeated, and if the

pains keep returning, there is little ho[)e of

averting the expulsion of the contents of the

uterus. If the pregnancy is advanced to the

formation of membranes and fluid, and if the

membranes have ruptured and the waters es-

caped, that is conclusive evidence that the pro-

cess cannot now be checked.

If any reliable information could be obtained

as to whether the offspring were alive or not,

that would be a great aid in solving the chief

difficulty of the situation. If its death were

certain, the expulsive efforts of the womb would

be encouraged
;

if its life were certain, they

would be restrained if possible. The feeling of

coldness and weight referred to are held as in-

dicating the death of the offspring. Should the

pregnancy be advanced beyond the period of

quickening the cessation of all movements on

the part of the child would lead to the conclu-

sion that it was dead. This must not be too

readily accej)ted as proof. It has often hap-

pened that the movements have ceased for days,

till the mother became convinced of the child’s

death, and yet it has been born alive. In some

cases the expulsion of a dead ovum has not taken

place for a long time after the death had oc-

curred.

When the abortion or miscandage actually

occurs, the imj^ortant thing to secure is that

everything is expelled from the womb. It is

always desirable, in oi’der to make certain that

this has occurred, for all clots, &c., to be kept

till seen by the medical attendant. In abortion

in the earliest months everything is usually ex-

pelled together in the form of a fleshy mass, but

from the third month there is greater liability

of something being retained, which will lead to

subsequent troiible. After the sixth month the

miscarriage becomes similar to labour at full

time, but moi’e easily accomplished.

Treatment.—The first and most essential

part of treatment is rest, complete rest in bed,

the patient lying flat, with head low. If the

abortion .or miscarriage is only threatened this

is the fir-st and chief means to ward it off. Un-

stimulating light diet is to be given, and always

cold. If pain is the chief symptom, an opiate

is very valuable, say 30 drops of laudanum,

which would be best given mixed with a tea-

cupful of thickish starch as an injection into

the bowel. If a discharge of blood is the chief

sym])tom acid driidcs and a lead and opium pill

is advised. Repeated doses of opiates should,

however, never be given without medical orders.

If the abortion is arrested, rest must be con-

tinued for a prolonged period, and great care

exercised. If such treatment does not arrest

the expulsive action, if the pains are returning

at regular intervals in strength, and the dis-

charge of blood is considerable, and certainly if

the waters have come away, other treatment,

designed to aid the process, is needed. For this

purpose from a half to a tea-spoonful of liquid

extract of ergot is given every third hour till

everything is expelled.

A woman who has miscarried or aborted
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must be treated in every way as one who has

been delivered at the full time, and must be

allowed as long a period of rest in bed after-

wards. Further, such an one must I’emeinber

that she runs special risks of repeating the

same performance at a similar period of a later

pregnancy, and must, therefore, take special

precautions about such a time, avoiding undue

exei’tion and fatigue, and, it is specially to be

noticed, avoiding all sexual excitement.

Flooding’ is tlie ordinary term applied to

pi’ofuse loss of blood from the womb. It may
occur either before the period of confinement

or afterwards. Of course loss of blood occurs

in abortion, but it is attended usually by the

pains, which indicate what is going on. Alarm-

ing losses of blood occur within the last three

months of pregnancy, due to the placenta, or

aftei’-birth, occupying a peculiar position in the

womb. This is called properly placenta previa.

The after-birth is situated partially or wholly

over the passage, through which during de-

livery the child must pass, and, therefore, it is

separated either wholly or partially some time

befoi’e the birth can occur. By this separation

blood-vessels are opened, and the womb not

being able, owing to its contents, to contract

and close the bleeding vessels, a great loss of

blood occurs very speedily. The actual deter-

mination of this condition can only be made by
a medical man after a careful examination; but
a profuse loss of blood occurring within the

last three months of pregnancy, without any
apparent cause, should cause a woman to seek

immediate skilled advice. Sometimes there is

no sign of this condition till the full time, after

labour has set in, and then the loss of blood
may be immediately so great that the life of

the mother is threatened before any assistance

can be obtained.

Treatment. — Medical aid cannot be dis-

pensed with. All that others can do is to put
the patient to rest on a hard bed, with low head,
and to give low diet, cold, all stimulants being
avoided. If the lo,ss of blood is great and dam
ger thieatening before aid can arriv^'e, attempts
may be made to stop the flow of blood by
plugging the passage. This is to be done by
pushing up strips of lint one after another,
or pieces of a silk handkerchief, till the whole
pa.ssage is thoroughly packed. Tea-spoonful doses
of the licpiid extract of ergot may also be given
in cold water evei’y third hour.

Flooding after delivery will readily occur if

the after-birth has not been expelled. It also

occurs when everything hiis gone on satisfac-

torily, the after-birth h;\s been removed, and

all has seemed well, owing to the womb I’elax-

ing, because of want of vigour, and permitting

the torn vessels again to open and pour out

blood. The symptoms are not only the visible

flow of blood, but the patient complains of

faintness or dim sight; she is white and cold,

with clammy skin. In the former case the

after-birth must be got rid of. A medical man
would probably pass up his hand into the womb
and remove it. In the absence of such assis-

tance let a large dose of the liquid extract of

ergot be given, one to two tea-spoonfuls. Let

someone place the cold hand over the lower

part of the woman’s belly and rub, with the

design of exciting the womb to contract. Cold

water may be dashed over the belly and cold

water injected into the genital passage by an

enema syringe. Similar treatment is to be

adopted if the bleeding occurs after the after-

birth has been removed.

Molar Pregnancy or Blighted Ovum.—
Sometimes the product of concejDtion dies with-

out abortion speedily occurring. Owing to some
part of it remaining connected with the womb,
growth goes on, the membranes undergoing

thickening and degeneration. This may con-

tinue till at length a fleshy mass is discharged

called the flesh-mole. In other cases one of

the membranes undergoes a peculiar develop-

ment, so that a mass is produced resembling a

bunch of currants, when seen floating in water

coloured with some of the discharged blood, like

a mass of “white currants in red currant juice.”

This is the vesicular mole.

Symptoms.—In each case the woman usually

suspects something is wrong. The usual symp-
toms of pregnancy are experienced for a time,

but the enlargement of the belly is much more
rapid than usual. In the case of the fleshy

mole, the growth is so rapid that at the end of

the third month the enlargement is as great as

is customary at the end of the fifth. In the

case of the vesicular mole the normal symptoms
go on till about the third month, and then

enlargement becomes very rapid, and is more

towards the side than ui>wards. The other usual

symptoms are indistinct, the patient feels dif-

ferently from what she did in other pregnancies.

Watery discharges, mixed with blood, may
occur, and the feelings of movement of the

child are not experienced.

The mole is usually expelled after six months.
It has sometimes occurred in twin pregnancy
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that one of the ova has undergone such deti^ene-

ration, and the other has followed a normal
development, so that at the sixth month a liv-

ing child has occupied the womb along with a

vesicular mole. In such a case the danger is

that the expulsive efforts of the womb do not

end with ridding it of the mole, but go on to the

expulsion of the foetus, at a time when it cannot

survive. Some cases are recorded, however, in

which the mole was expelled, and a healthy

living child was born at the full time.

Treatment of such cases rests, of course, with

a physician. In any case where such cannot be

obtained soon, and there is considerable watery

and bloody discharge, especially if some of the

currant - like material has been expelled and

shows clearly the nature of the case, eiTor can

hardly be committed by giving full doses (tea-

spoonful) of the liquid extract of ergot of rye,

every two or three hours, as long as seems

necessary.

DISEASES AFTER CHILD-BIRTH.

Flooding’ {lliemorrhage) has already been

sufficiently discussed in the previous jjaragraphs

(p. 515).

Milk Fever.— On the third day after de-

livery the rush of milk to the breasts becomes

usually very marked, and is frequently attended

by considerable disturbance, feverishness, quick

pulse, and headache. The breasts are vex’y full

and may be hai’d, and markedly knotted and

painful. This is the condition called milk

fever, and also called popularly a weed. If

care has been exercised all thi’ough the period

of delivery and after it, and everything has

been scrupulously clean, if also the directions

given on p. 496 have been followed, and in

particular if the child has been regularly put

to the breast every third hour (see p. 438), the

chances of such a condition arising are extremely

small.

Treatment.—Give a strong dose of opening

medicine, a double-strong seidlitz-ynxwder being

preferred, or a full ounce of castor-oil. Put the

child regularly to the breast every 2| hours.

If, owing to the swelling of the breast, the

nipple is below the level of the breast, let it

be pulled out by means of a breast-exhauster;

and if the child cannot empty the breast, let

the breast - exhauster be used as well. It is

necessary to keep down the swelling in every

way possible. Much relief will be given by

laying over the breasts a soft handkerchief.

soaked with ice-cold water. This may be re-

newed every quarter of an hour or so, if it is

giving relief, but care must be taken not to

overdo this, and not to permit the mother’s

clothing to become wet in the process. Warm
applications, in some cases, are advised, but are

to be used at first with caution. Tlie coolingO
application should first be tried. If the breasts

are knotted, gentle light rubbing with oil aids

their relief. Meantime liquids must be given

to the mother sparingly, and moxe solid food

given. She may suck a small piece of ice to

relieve thirst.

If, within a very few hours, these measures

have not given relief, 10 grains of Dover’s

powder may be given in water, hut not until

the bowels have been freely opened. A second

may be given in four hours, and, if it seems use-

ful, a third six hours after the second, but no

more without advice. The bowels will pro-

bably require to be opened again by medicine,

as the powders have a binding effect.

Affections of the Breast after child-birth

are very commonly due to the constant worry

and irritation of cracks and fissures of the

nijxples. These are to be avoided by regular

nursing, by carefully bathing the nip|des after

each nursing with cold water axid drying them,

and by the use of some agent which will toughen

the skin, of which the best is glycerine of tan-

nin, or glycerine of borax. It is not a matter

of wonder if a mother suffers from tender

nipples who permits her child to be continually

at the breast, so that one nipple or another is

constantly in the child’s mouth. Some mothers

suffer from such an excessive flow of milk that

the dress is continually wet and the breast con-

tinually in a milk-bath. This will naturally

make the skin tender and readily crack. Keep-

ing the breasts jxs dry as possible, and limiting

the flow of milk, if possible, by dieting, are the

remedies. If the ni]iples are hacked and pain-

ful, the use of a nipple shield (see Plate VIII.)

during nursing gives much I’elief, the other

treatment already indicated being employed.

It is needful to bathe off, with cold water, the

tannin and glycerine or other application before

putting the child to the breast.

Abscess or “Gathered Breast” often re-

sults from neglected cracks and painful nipples.

The breast becomes full and swollen and pain-

ful, especially over one ])art, which also becomes

hard. The breast should be treated as recom-

mended under milk-fever, first with the iced-

water, and then, if it fails, with hot water
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applications. A brisk dose of opening medi-

cine (seidlitz- powder) should be given. If

matter forms, it must be “let out” by the abs-

cess being opened, and should on no account be

allowed to burst.

Whenever the breasts are large and swollen,

great relief is given by a bandage passing

under the affected breast and over the opposite

shoulder, so as to support it.

It is also necessary to keep down the swell-

ing of the breasts as much as possible by regu-

lar removals of the n)ilk. If this is not pro-

perly done by the child, a breast-exhauster, or

breast-pump, must be secured at once, and the

milk must be frequently drawn off by its means.

The exhauster and its mode of application ai’e

shown in Plate VIII. It is advisable to apply

the exhauster every two hours or so, to remove

by its means small quantities of milk frequently

rather than to attempt to remove a large quan-

tity at one time. If this is done and the other

measures advised are adopted, threatened in-

flammation of the breasts will often be speedily

subdued.

Convulsions occurring during pregnancy or

labour, or after child-birth, are of very serious

meaning. They are commonly due to the con-

dition known as albuminuria (see pp. 295 and

513), although they may ocour without such a

condition, caused, as some believe, by a too

watery condition of the blood inducing a state

of bloodlessness (An.^emia, p. 234) of the nerve
centres.

Symptoms.—Convulsions may occur with-
out any warning, but usually warning of the
coming attack is given by the occurrence of

headache, usually of the front of the head, of a
very intense kind, and likely to be continuous
when the fit is near at hand. Another warn-
ing sign is derangement of vision, dimness or
0 mess of si^ht, or some other disturbance

of deal ness of sight. In a few cases severe
pain is felt over the pit of the stomach. One
sign which ought not to be disregarded is puffi-

ness of the face, and swelling of the ankles,
feet, and external genital organs. Such a con-
dition ought to lead to immediate medical ad-
vice. The fit itself is of a marked kind. The
eyes are fixed, within a few seconds the face
and eyelids are spasmodically twitched, the
eyeballs roll, and the face is pulled down first

to one shoulder and then tO' the other, the
mouth being also twisted, and the upturned
eyes show only the white part of the ball. The
convulsive movement then passes quickly over

the rest of the body, and for a little the whole

body is stiff, head being bent back, limbs

stretched out, and hands clenched. After a

brief j)eriod iiregular spasmodic movements
occur of great violence. The face is violently

twitched, the arms jerked, the tongue is often

Ciiught between the teeth and severely bitten,

and froth mixed with blood from the tongue

escapes from the mouth. Breathing is sus-

pended till the face becomes purple. Motions
from the bowels and water from the bladder

ai’e often passed. All this time there is com-

plete loss of feeling and consciousness. As the

fit passes off the spasms become less, the move-
ments gradually cease, breathing becomes na-

tural, and the face loses the ])urplish hue, and
consciousness may be soon restored, or the

patient may lie in a heavy torpor for some
hours. When consciousness is restored the

patient complains probably of headache and a

dull stupid feeling. One attack may succeed

another, consciousness not returning in the in-

tervals, or there may be but one attack alto-

gether.

The more severe and pi’olonged the attack,

and the more frequent its recurrence, the graver

is the case, though the author has seen one

attack follow another for a couple of hours, and

recovery take place. One in every three or

four cases proves fatal.

If the convulsions occur before labour has

set in they are extremely likely to jirovoke

laboui’, and thus the life of the child is threat-

ened. When labour is brought on it is often

accomplished with great rapidity. The birth

of the child has, however, a tendency to lessen

the severity of the attack.

Treatment.—Very little can be done by an
\inskilled person. A medical man would pro-

bably administer chloroform, and if labour had
begun would, if possible, effect delivery. Harm
would not be done if, when medical aid was not

obtainable, a draught containing 20 grains of

chloral hydrate, dissolved in water and simple

syrup, were given immediately after one attack

to prevent, if possible, a second. The dose

could be repeated in three or four hours.

Insanity may occur during the child-bearing

period, during labour, or after delivery. It is

most common in those with diild for the first

time, and in many there is an inherited ten-

dency. In cases occurring during the child-car-

rying period, or after delivery, the commonest
form is melancholia, evidenced by great depres-

sion of spirits and delusions, and when the case



518 CHILD-BED FEVER. [Sect. XVII.

is a severe one there is a tendency to suicide.

These cases are more apt to occur in weakly,

ill-nourished women, or those who have been

much reduced by frequent pregnancies, pro-

longed nursing, or intemperance. Insanity

during the progress of labour is frequently in

the form of maniacal excitement, occurring

during the most painful part of the process.

The attack of mania may also occur some time

after delivery, within a week or ten days, and

occurs suddenly, or after a period of sleepless-

ness. There is considerable fever, small throb-

bing pulse, and bright eyes. The patient I’e-

gards her attendants with suspicion. She talks

excitedly, and the talk passes into raving, and

she may attenqit her own or her child’s life.

There is great sleeplessness, and the milk and

discharge cease. Digestion is very seriously

distiu'bed, the urine is high-coloured and scanty,

and the bowels usually costive, though they

may be loose. Recovery occurs in nearly thi’ee-

fourths of the cases, that from mania may be

within three or four weeks. Melancholia is

less threatening to life but more to reason. It

may last from a few weeks to a year or more,

but most of the recoveries occur within six

months.

Treatment.—Mania occurring during labour

is met by chloroform. If it occurs afterwards

the bowels should be unloaded by means of a

simple injection of warm water and soap, and

2()-gvain doses of bromide of j)otassiuni in water

may be given every four hours. But such

cases are too serious and demand too much

skill and care to be treated by any but (piali-

fied persons. The melancholic form needs,

above all, careful dieting and quietness, free-

dom fi’om worry and annoyance, kindly and

watchful attendance, which had better be given

by strangers than by the patient’s own friends.

A woman who thus sutlers, or has suffered,

should not attempt to nurse her child.

Puerperal Fever {Child-hed Fever).—This

is one of the most appalling diseases that may

follow child-birth. In most cases it is fatal

within a very short period, ten days or so after

delivery. It may be regarded as due to the

passage into the blood of some poisonous ma-

terial, probably of the nature of a living or-

ganism, such as has been discus.sed in Section

XIII., which multiplies in the patient’s body,

and produces by its activity all the symptoms of

the disease. The poisonous material may come

(1) from the patient heraelf, or (2) may be intro-

duced from without by, unhappily it is so, the

doctor, the midwife, the nurse, or other attend-

ant, or (3) as contagion from some other dis-

ease. Thus, to take examples, a patient may
have had a miscarriage, the whole of the after-

birth, membranes, &c., may not have come

away. The retained portions may undergo

changes of decomposition in the womb. Sup-

pose now the woman again becomes pregnant.

After delivery some of this decomposed ma-

terial may pass into the blood and occasion the

fever. Or a similar thing may occur at an ordi-

nary confinement, fragments of the after-birth

may remain behind, undergo putrefaction, and

occasion the disease. Thus the woman may
infect herself. A medical man may convey the

disease by attending a confinement after assist-

ing at a post-mortem, or after di'essing foul

wounds, &c. Similarly it may be occasioned

by the use of unclean instruments, sponges,

syringes, &c. An example of the third means

of communication is afforded by erysipelas and

scarlet fever. These diseases attacking a woman
recently confined assume extremely violent and

fatal characters, due to the jieculiar condition

in which necessarily the woman happens at that

time to be.

Puerperal fever is a contagious disease. The

danger of it being carried from one suffering

from it to another patient in the jjrocess of

confinement is enormous. No conscientious

medical man will go from a case of puerj)eral

fever to attend another confinement case with-

out ])reviously taking the gi"eatest precautions

against carrying the disease with him.

The disease, it will thus be understood, does

not assume necessarily the same form in each

case. In one apparently the poison is absorbed

in a very fine form, and multiplying in the

blood ])roduces violent fever, diarrhoea, delirium,

&c. In others it is absorbed, as it would seem,

by the mouths of the open veins of the womb,

in the form of larger pai’ticles, which, being

carried with the blood current through the

body, are arrested in various jilaces, and form

small abscesses. In such cases little abscesses

may be visible on the skin, on the fingers, &c.

In other cases the disease is in the foian of an

acute inflammatioji within the belly, as peri-

tonitis (see p. 190), or as inflammation of the

womb itself. Inflammation of the lungs and

other organs may speedily arise in the course of

the disease, due, doubtless, to the conveyance to

the.se organs of some of the poisonous material.

Symptoms.—All of the various forms cannot

be described, but we may state in some detail

the characters of the fever in general. It begins
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usually witliiu three or four days after delivery,

perhaps with a shivering fit (rigor), headache,

and depression. The fever soon runs up to a

considerable height, 103° or more by the ther-

mometer (see p. 10). The pulse is rapid and

feeble, the skin dry as well as hot
;
sometimes

there is much sweating, and the sweat has a

peculiar odour. The discharge from the geni-

tals may cease
;
sometimes it does not, and the

discharge is foul-smelling. The formation of

milk is usually arrested. The bowels are loose,

and the motions very offensive. The tongue

becomes brown and dry, and little brown masses

(sorcles) foi'm on the lips. Vomiting is frequent,

the vomit being ofiensive. There is usually

some amount of pain in the belly, which may
become much swollen, adding to the distress.

If muttering delirium sets in, and the patient’s

hands wander about picking at the bed-clothes,

the case is as grave as can be. A very hurried

feeble pulse, and rapid panting breathing, in-

dicate sinking from exhaustion.

In other cases, at the very beginning of the

fever, the patient complains of acute j)ain in

one spot, usually low down in the belly, and

the pain is apt rapidly to extend over the whole

belly, which becomes much swollen, and is so

painful that the mez’e weight of the clothes is

distressing. To obtain some relief the patient

lies on her back, with her knees drawn up. In

such a case, instead of the bowels being loose,

they are usually obstinately costive. Later on

severe looseness of bowels sets in.

Treatment is too often utterly in vain. But
if everyone were scrupulously careful cases of

this disease ought to become exceedingly rare.

Moreover, the variety of the disease is so

gi’eat that no one method of treatment is suited

for each case. While stating this very strongly,

we may even in such a very serious disease go
on the same principle that pervades this book,
and indicate general lines of treatment that
may be adopted by any unfortunate enough
to have no medical aid within reach. It is best
to begin by clearing out the bowels with a large
injection of tepid water, three or four pints.

Nourishing food and stimulants must be freely

given. Milk, eggs, nourishing soups, such as

mutton soup, beef-tea, hough soup, &c., should
be given in small quantities often, unless very
loose bowels prevent much use of soups. Their
loosening effect on the bowels may be to some
extent checked by thickening them somewhat
with corn-flour, &c. Whisky or brandy should
be given in small quantities with milk to the
extent of three or four ounces (one to two wine-

glassfuls) per day, if it seems to agree. Port

wine is also useful and champagne. The fever

is somewhat held in check by large doses of

quinine, 10 to 15 grains every fourth or sixth

I

hour; and to this may be added 10 grains of

Dover’s powder, if it seems to agree with the

patient. If there is pain in the belly, a thick

pad of flannel should be lightly wrung out of

hot water, sprinkled with turpentine, and laid

over the belly. This is kept on and repeated

till the whole surface is red. If dischai'jre from

the genitals is foetid, injections must be used

wflth an enema syringe, fitted with a long

delivery tube. Water, rendered pink with

Condy’s fluid, is employed to the extent of two

or three pints, or carbolic acid solution of a

strength of one ounce of the acid to two pints of

water. This injection may be repeated twice

daily. Great care must be taken that the

injected fluid escapes freely. The patient’s

room must be freely but carefully ventilated.

STERILITY.

Sterility is want of the power of reproducing

offspring, and is to be distinguished from im-

potence, which means inability for sexual inter-

course. Sterility is not necessarily the fault of

the wife. It may also be due to defect in the

husband. In all cases it is desirable that this

should not be overlooked, though here only

sterility in the female will be considered.

In the first place, it may be that the sexual

act is not duly performed. This is more frequent

than might be supposed, for neither husband

nor wife cares to consult even the medical

attendant when the act of intercourse is

attended wnth difficulty. Such a condition is

called dyspareunia. Sometimes the genital

passage of the female is so nari'owq either na-

turally or as the result of inflammatory con-

traction, as to cause the difficulty, or the

presence of painful spots or excrescences renders

the act so painful that it is discontinued. The
wauter has treated such cases, in wdiich this

condition had existed for years wuthout any

remedy being sought, because of the idea that

relief could not be obtained. It should, there-

fore, be jflainly stated that this idea is in many
cases erroneous, and that often a cure is easy of

accomplishment, involving no severe or heroic

method of treatment. Supposing, however,

the sexual act to be duly performed, and
supposing no defect to exist in the husband,

the intercourse may be barren, from a variety

of causes. The cause may lie in the ovaries
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(p. 480), where the ova are developed, or iu the
tubes (fallopian tubes, p. 480), down which the
ova should be conducted to the womb, or in the
womb itself, or in the genital passage.

In rare cases the ovaries are absent or im-
perfectly developed, and do not perform their

function of producing the female element in the
reproductive act. It may be that the ovaiies
have been mature, but have been destroyed by
inflammatory or other disease. In some cases

tlie ovaries are displaced, and the ova are I’ipened

but do not find their way to the fallopian tubes.

Inflammation may have blocked the tubes so

that the ova cannot pass down to the womb.
Again, the fault may exist in the womb, which,

in very rare cases, is altogether absent or has

never grown to maturity. More commonly
displacement or inflammation of the womb is a

cause of sterility, the displacement preventing

the due meeting of the male and female element

in conception, and inflammation rendering tlie

womb unfit for its duty of receiving and retain-

ing an ovum which has undergone the changes

of conception. In many cases the discharge

from a womb that is the seat of such a disease

is destructive to the life of the male element,

and conception is thus prevented. In other

cases of sterility tumours of the womb are the

cause. Sometimes the cause is a very contracted

state of the mouth and neck of the womb pre-

venting the passing upwards of the fluid from

the male. An inflammatoi'y condition of the

genital passage, specially such as is attended by
a profuse discharge, produces sterility by the

injurious effect of the discharge on the semen

from the male.

Treatment in each case depends on the cause

of the failure. Displaced and inflammatory

conditions of the womb, as well as contracted

states of the neck and mouth of the womb, &c.,

are all open to treatment, and the treatment in

many cases is attended by the desired result.

But women ought to be warned to trust only

the opinion and advice of well-informed and

conscientious physicians.

NERVOUS DISEASES OF WOMEN.

Hystepia, Catalepsy, and Trance.

Hysteria (Greek hustera, the womb).—This

is so remarkable and amazing a disease, having

so many varied forms, and producing so many
perplexing manifestations, that it is doubtful

if any but the briefest notice of it is necessary

in a work like this. It is a puzzle and plague

to nearly overy physician. It is apparently due

to a peculiar nervous condition, not necessarily

attended by any structural change or disease in

the nervous organs. It does occur rarely iu

men, but is very common in women, most
frequently between the ages of fifteen and
thirty, and specially between the ages of fifteen

and twenty. Very commonly it is associated

with some disturbance of the genital organs,

often slight in itself, but sufficient in the case

of nervous girls to excite the manifestations of

the disordei'. In those liable to nervous dis-

turbance it may be induced by too luxurious

and indolent habits, by unfortunate surround-

ings, badly directed training, and various other

causes. The fact that men are, tliough rarely,

affected with hysteria, is sufficient proof that it

is not necessarily related in women to the geni-

tal organs. Yet it must never be overlooked

that some disorder, perhaps slight, of the organs

of generation may be the exciting cause in

women. In those liable to it, some such dis-

turbance may occasion an attack, and the con-

tinuance of the condition may cause repeated

recurrences of the attacks for a prolonged ))e-

riod. It is always, thei’efore, desirable to make
sure that there is no such exciting cause at

work, and this can only be done by a skilled

physician.

Symptoms.—Hysteria may produce s}'mp-

toms referred to every organ of the body.

Symptoms I’elated to the digestive organs are

frequent, such as loss of appetite, obstinate

vomiting, costiveness, excessive development of

gas in the bowels. Disturbance of the heart,

fainting, &c., are common. Spasmodic seizures

and fits of various kinds are of common occur-

rence. It is a spasmodic contracting of the

throat, often excited by flatulence, that gives rise

to the feeling of a ball in the throat common
in hysteria, and which has been called globus

hystericus.
'

Paralysis of the legs, loss of voice

and speech, loss of feeling in various parts of

the body, may all be tlie result of a liysteri-

cal condition. On the other hand, excessive

tenderness of some parts is frequent. Hys-

terical neuralgia, pain in a joint, in tlie breast,

in the head, or over the stomach, are common.

The determination of the true nature of these

disturbances is a matter of great difficulty. The

mental condition of hysterical persons is also

peculiar. They are nervous and excitable, prone

to laugh or cry at trifles, with little control over

their emotions, irritable, querulous, and quar-

relsome.

Treatment.—The main element in treatment

is firm and judicious control. If the person can
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be removed from the care of anxious friends and

placed entirely under the discipline of strangers,

much benefit will result. Hysterical convul-

sions can usually be cut short by dashing quan-

tities of cold water about the person’s face.

Catalepsy is a peculiar nervous condition, in

which the patient loses all consciousness. At

the same time the muscles of the body become

so stiff, that if a limb be placed in any position,

no matter how unusual or difficult to maintain

in ordinary circumstances, that position will be

kept for a considerable length of time. The

condition may last from a few minutes to several

hours; and it may pass off suddenly or slowly.

It is met with usually at the same age as hys-

teria, but it has occurred at as early an age as

5 years, and also in advanced life. During the

attack the face is without expression and pale,

and the movements of breathing are slowed, as

also is the action of the heart.

The patient retains the position in which she

was when seized. The muscles become rigid,

and after this stiffness is overcome they become
pliant, and can be moulded, as it were, like wax,

into any position consistent with the integrity

of the parts. This position will be maintained

till the muscles become exhausted.

The surface of the body may become so cold

that, the pulse and breathing being bai’ely pei’-

ceptible, the condition may be mistaken for one
of actual death.

Recovery is usually gradual. Attacks may
occur at regular intervals, or irregularly and at

long intervals; and they may last a variable
time, from a few minutes to some hours.

Trance is a condition resembling sleep, which

usually comes on suddenly, without any appa-

rent cause, and from which the person cannot be

roused.

It occurs chiefly in women between the ages

of twelve and thirty. It is a lare condition.

The subjects of it are usually hysterical, and it

occurs in some cases as the result of exhausting

disease, or excited by some emotional disturb-

ance. It may last for a variable period, from

several hours to many weeks or months. During
its occurrence the countenance is pale, and the

limbs are relaxed. No attempt at rousing pro-

duces return to consciousness, while the attack

lasts. In most cases the mental functions ax’e

in abeyance; but sometimes the person knows
what is going on, though unable to make the

slightest movement. The action of the heart is

diminished, and the breathing reduced. The
bowels are moved, and water passed, as in

health. When the trance lasts for a lengthened

period, the patient partially rouses at intervals,

takes food in a mechanical way, and then re-

lapses into stupor. Recovexy may take place

slowly or suddeixly. Most cases x^ecover.

Durixxg the attack the noixx'ishmexit of the

persoxi must be maixitaixied by xxoux'ishing ixx-

jections.

Ecstasy is a similar condition, ixx which, how-
evex', while the pex’son is uxiconscious of ixxxpres-

sions fx'om without, the xnind is possessed with

some fixed idea, oftexi of a x’eligious chax’actex'.

The pxxlse aixd breathing ax’e much reduced, the

limbs rexnaixx ixx a pax’ticular attitude, axid the

couixtenaxice is pale, the eyes weax’ixig a look of

absorbed x-aptux’e.
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THE HUMAN BODY.

DISSECTION OF THE CHEST AND CONTENTS OF THE
CHEST CAVITY.

1 represents the skin surface before dissection.

2 shows what is seen when the skin and underlying fat have been

removed, namely, the great muscles of the chest wall.

3 is a representation of what is revealed when the chest wall down to

the ribs and upper part of the abdominal wall have been removed. The

figure is placed on the breast-bone, and the ribs and intercostal muscles are

seen, as well as the contents of the upper part of the abdomen.
'

4 is the ujjper lobe of the right lung,

4a is j)laced on the middle lobe,

4b is placed on the lower lobe.

5 is the upper lobe of the left lung, 5a the lower lobe.

6 is placed on the left ventricle of the heart,

V is on the left auricle of the heart.

8 is the arch of the aorta, and 9 on its branches to the head and neck.

10 is placed on the great veins going to the right side of the heart from

the head and neck.

11 represents what is seen when the lung is cut into. The figure is

placed near branches of the main bronchial tubes.

12 is on the diaphragm.

13 is on the liver, and 14 on the stomach.

H is on the larynx, and K on the thyroid gland.

The parts marked 1, 2, 3 speak for themselves. It will be observed

that when the front wall of the chest is dissected off down to the bones,

and the dissection carried so as to include the upper part of the abdominal

wall, that the liver and stomach are seen to lie more or less under cover

of the ribs, the liver lying mainly to the right side, but projecting beyond

the middle line to the left, so that a finger pressed on the abdominal wall

just at the end of the breast-bone would press on the liver.

When the whole bony wall of the chest has been removed (represented

by lifting the flap 3) it is seen that the lungs occupy the main portion

of the chest cavity, the heart lying between, largely overlapped by the

lungs, specially the left, and that the heart lies obliquely, its apex being

directed to the left side. The position of the great artery aiising from
the heart and the great veins passing to it, and the branches of these to

head and neck and upper limbs, are well shown. The jflate also shows
how the diaphragm separates the cavity of the chest from that of the

abdomen, and how the liver and stomach lie undercover of the diaphragm.

Ihe lower j)art of this jflate jtist indicates the transverse portion of the

large bowel below the liver and lower border of the stomach. The j)late

rej)resenting the dissection of the abdomen shows this more fully.

For full information regarding the Aj)paratus of the Circulation, see

page 218. ( 20 )
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